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eT é 
GHAPTER II-UTILIZATION OF THE BARK OF TREES AND ” 
SHRUBS. . 


‘Pau principal usos'of bark are for tonning and dyeing, and for * 
furnishing fibres and drugs. Op a small scale, it is also employed 
‘as covering material, as fuel, and for some minor industrial pur- 
pores, : 


Sxctron I—Bark For TANNING. 


Tannin is the generic name given to a large class of organic 
bodies, mostly uncrystallizable, which ofton differ widely in chemi- 
cal composition and reaction, but have the common property of 

‘+. precipitating gelatine from its solution and forming insoluble com- 

hop gelatine-yielding tissues. By virtue of this property 

they convert animal hide, which is easily putrosoible, into insolu- 
4} blo imputrosoible leather. They all form blackish-blue or blacki 

green compounds with ferric salts, and when treated with alkalies, 

they give solutions which oxidize rapidly, usually hedoming suc- 

cossively orange, brown, and black. Associated with edtechu-tan- 

nic acid a whito crystalline body is found, called catechin, which 

“\._ does nob procipitate gelatine, Tho tannins are met with chiofly 

“in parenchymatous tistues, especially in bark and young wood, in 

the pericarp or other coverings of greon fruits, and in the excres- 

~ ences called galls. Leaves that darken in drying, like those of 

the ten plant, of Anogeissue latifolia, &0., are rich in tannin: 
From the tanner’s point of view, tannins may be divided into 
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two principal classes, viz., those which produco a light fawn-colour- 
ed deposit (the bloom) on leather and those whith do not. To the 
first of these bolong the.tannin of myrabolam’, to the second the“ 
tannin of outch. i 

Tannin is a substance 60 easily soluble in water that bark intend- 
ed for it hes to be taken of with the greatest care. Hark+may 
be removed’ (1) from a standing tree, or (2) from fresh-felled 
wood, or (8) from wood that has become more or loss dry. In the 
first two eases it should be possible to strip the bark off the wood 
without difficulty ; hence the barking must be effected when the 
union between the bark and wood is weakest, that is to say, at the 
beginning of the season of vegetation, from the moment the buds 
begin to swell up to the time the leaves attain their fall size. Dur+ 
ing this period, the cambium is exceptionally activo, and the tissues 
on either side of it are soft and gorged with sap, so that, the bark 
can then be separated from the wood easily, Moreover, owing to 
this special ectivity, the liber also contains at this time its maxi- 
mum amount of tannin. = 4 

The only portion of the bark which contains tannin in useful 
quantities comprises tho living layers ; the dead bark is practical- 
ly of no value at all. Also, owing to the great solubility of tannin, 
the moment tho periderm begins to split and a rhytidome to form, 
tain and dew both reach the living layers throngh the cracks and 
wash out large proportion of the tannin, Hence the best stems 
for the tanner’s purpose are those of vigorons growth which have 
still a smooth uniform shining bark. When this period of growth 
is past, the yield of tannin diminishes considerably. According to 
Mueller, as quoted by Gayor, tho bark of young poles contains 
twice as much again of tannic acid as the bark of full-grown trees, 
The best stems aro unquestionably young coppice poles, and coppice 
worked for taining bark should be exploited on abort-rotattons. — 
The groat drawback in ¥he cate of bark which contains a consi- 
Aorable proportion of dead rhytidomo in that this lattér must be 
got rid of, always with immense trouble, before the bark can hot 
used. The rhytidome without appreciably increasing the amount 
of tannio ucid, introduces a largo quantity of undesirable coluring 
matters into the tanning liquor. 

The removal of bark from standing stems (technically termed 
peeling) is thus effected. With a sharp broad-bladed hatchet or. «~~ 
curved bill the bark is out through round the base ax far as the 
wood, A similar out is made 3 or 4 feet higher up. Thett with 
the tool represented in Fig. 62, which is very sharp along the edge 
4, @ straight incision is made from the top cut to the bottom, 


%. 
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The bark on each side of the incision may now be lifted up with 
Fig. 62. weake with the extremity of the same tool or with 

i 62. * the ordinary klurpa of the Indian gardener. 

‘ * + After this, the workman has only to gradually 
strip off the entire oylinder of bark, aiding him~ 
self with the tool whorever it adheres too firmly 
to the wood. In this manner he peels off succes 
sive complete rolls of bark until the entire stem 
and the thicker branches, if any, have been laid 
bare, This method of barking is evidently unsuite 
ed for largo treos. Moreover, it is the most trou- 
i bleséme of the three methods, and should, there 
wy fore, be employed’only when tha stems to be peeled 

Bark walpe anvnat, for sotne reason oF other, be felled al once. 

In the sécond method, the bark is stripped off immediately the 
trees have been felled. The tree may of course be of any size. If 
the stems are small énough to be rolled about, they may be pecled 
in the same way-#s standing poles, the bask being taken off in 
complete rolls, In the case of larger stoms, the bark must neces 
sarily be pulled off in narrow strips like semi-cylindrical tiles ; the 
bark being thick, with a hard rhytidome, all the incisions must be 
made with an axe, and in order to loosen it, it has often to be 
beaten with the back of the axe. * 

In tho third method of barking, the tree is cut up into hillets, 
and at any timea fter the tres has beon folled, the billets are ex- 
posed to the action of steam, under which the bark swells up and is 
easily detached. It is evident that only comparatively thin wood 
can be peeled in this manner. Ordinary steam, owing to the solu 
Lility of the tannin, injures the quality of the bark, and hence the 
best apparatus are those in which superheated steam is used. Porta- 
ble apparatus, weighing less than 600 Ibs., have been constructed, 
which, with the labour of only four individuals, give an outturn of 
more than 2,000 lbs. of barka day. Tho researches of Grandeau 
havo proved that the steaming does not affect at all the yiold of 
tannic acid. 

Under ondinary cireamstancos the bark itself is exported after 
being dried, in order to reduce its weight and volume and to pro- 
vent fermentation. Air-dried bark is only feom one-half to two. 
thirds the weight of the green bark. The diminution of volume re. 
sulting from air-drying varies from 20 to 40 per cent. To dry the 
bark, the rolls are stood up close together against one another in the 
form of a pent roof, a line of rolls being placed along the top like 
ridge tiles ; or they are piled up ina single row, in low stacks, on 
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trestles raised at least a foot-from the ground. In fine weather 
they becomhe sufficiently dry in two or three days.. Heavy rain is 
fatal to tho bark, and hence, unless the steaming process is resorted 
to, drying in the open is out of the question for most of our Indian 
species, since their growing season is ushered in with continuous 
wot stormy weather. 

To obviate this very serious drawback, it is matter for co1 sider 
ation whether it would not he best to fix the season for felling 
‘without reference to the production of tannin, and to extract the 
tannin at once, thus exporting the extract instead of the very 
much more voluminous and heavier bark. The extract could be 
either dry and solid or a thick liquid. In either form the tannio 
acid would keep for ever, wheréas in the bark it disappoars in the 
course of two years in spite of the utmost precautions, and com- 
bined groat heat and humidity, such as oblain in the hold of a 
ship, world cause it to decompose in a much shorter time, This 
plan would save oost of packing and carriage in a very remarkable 
dogree, so that our forests, in’ which thousands of tons of bark now 
go anaually to waste, could supply not only local tanners, but 
tanners in the most distant countries.” To Captain Wood is due 
the oredit of attempting to introduce this practice into India and 
thereby utilizing the vast resources of our forests in tanning bark. 
‘Ho has experimented with sil and Terminalia tomentosa. ‘The bark 


The practice of preparing a tanning extract by boiling chips of wood of the 
sweet chestuut is very old one, and for many years now the system has been 
vory snocessfally applied to onk wood in Europe. Within the last 30 yeare an 
‘extract of the hemlook { Abies canadensis) bark has taken the place of the crude 
bark in the exports from Canada and tho United States. ‘The mode of preparation 
48 an instructive one for us in India, who have ta devise some way of turning to 
‘profitable account the thoussnds of tons of bark which go to waste every yenr. 
‘The bark, in pieces # to 1 inch thick and several inches long, is soaked for about 
16 minutes in water ut 200° Fah, It is then fed intoa hopper, which conduste ft 
to a 3-roller machine, something like a sugarcane mill, through which it passes, 
coming out Iacerated and compressod. It next falls into a vat of hot water, where 
agitated by a wheel in order that tho tannin from the crushed cells may be 
ved in the water, Honco it is raised by # series of buokets, on an ondless 
chein, to another hopper, whence it is fed to another 8-roller mill. Horo it 
receives its final compression, and comes out in flaken or sheets, like coarse papery 
‘and almost free from tannin, ‘Tho buckets are made of coarse wire, that the 
water may drip through, To avoid tho blackening action of iron, wherever this 
metal is brought into contact with the solutions, it is thickly costed with zine, 
‘The solution is evaporated to «-eolid consistency, generally In vacuum pans, 
‘About 3 tons of bark'yild 600 Ths. of extract, eontcining 18 to 25 per cent of 4 
doup-red tannin, giving considerable weight and firmness to leather. 


‘works oW THR UItLIzATION ov vonRSrs. © 5 
is chopped up in pieces about 4 inches square and boiled in'earthen 
pats, the strained liquor being completely desiccated or reduced to 
the consistency of treacle, ‘The extract prepared by the Oudh 
Forest Department has tho defect of containing too much dark 
colouring matter ; but this is, no doubt, due in a great measure to 
portions of the dead bark having been boiled with the lighter= 
coloured living bark, a practice to which must also be attributed 
the very poor outturn in tannic acid (only 24 per cent, of the dry 
weight of the bark). With a propor system of manufacture, the 
yield would be at least doubled, and tho porcentage of tannic acid 
in the desiccated oxtract would certainly roach 50, instoad of only 
88 as at present. The price of chestnut wood extract, dontaining 
80 per cent, of tannic acid, varies in London from £12 to £15 a 
ton. There is no reason to suppose that » groat many of our 
grogarious trees would yield a worse commercial article than this 
latter extract, and we thus only require capital and entorprise to 
enable our tanning materials to compete successfully in all the 
markets of Wastern and Central Europo with such matorials from 
other sources of supply. If caste prejudices militate against the 
expansion of the tanning industry in India and the local conversion 
into leather of the shiploads of raw hides which leave the country 
every year, they cannot be a bar to the preparation of tanning 
extracts. 

‘Wo have as yet nd figures for the proportion of tannic acid 
contained in the barks of our various species. Even in Europe 
the figures are few and contradictory for the three or four species 
used, In France a qnantity of acid varying from 5 to 7 per cent. 
of the dry woight of the bark is considered good, In Germany 
the boot bark is snid to yield 16 to 20 per cent, of its dry weight 
of tannic acid. But the practical tanner does not value bark 
only by tho quantity of tannic acid present in it, Even in one 
and the samo tree the bark ie prised more highly by him, the 
lower it is obtained from tho tree, although the bark from the 
upper portion of the stem is, as a rule, very much richer in tannin 
than that from the base. The commervial and practical value of a 
tanning material depends not only on tho quantity of tannin 
presont in it, but also on tho character of the leather it pro- 
duces, whether hard or soft, dark or light-coloured, and heavy or 
light. 

_. Tho volume of the bark varies from one-third to one-eighth that 

_ of the original uubarked wood, according to the age of the portion 
or the tree from which this Jaiter has beon taken. Hence the 
barking of firewood diminishes very appreciably both its weight 
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and volume. On the other hand, the peeled wood always commands 
a relatively higher price, while the value of the detached bark, if 
there is any regular market for it, will, after deduction of the 
cost of removal, drying, and separate export, always exceed the‘net . 
depreciation suffered by the firewood in consequence of loss of 
weight and volume due to the peeling. 

Some of the best known barks used by tanners are those of Acacia 
arabica, Terminalia tomentoaa, Cassia auriculata, Rhus Cotinus and 
Phua mysorensis, Garuga pinnata, Zizyphus aylopyra, Buchanania 
latifolia, Bauhinia purpurea and Bauhinia variegata, Albiztia pro~ 
cera, alders, Quercus ineana, and Phylianthus Emblica, 

Tannio‘acid is not the only product from tho bark of trees that 
serves the purpose of curing leather, The well-known softness, 
peculiar scent, and water-proof quality of Russia leather are due to 
its boing impregnated, after it has beon tanned, with the essential 
oil distilled from the outer white bark of the birch. Amongst our 
numerous apeoies some are sure to be found capable of yielding a 
similar oil, 

Sxorroy IJ.—Bank For pygine, “ 

Irrespective of tannic acid, which with salts of iron gives various 
shadeg of green, purple, maroon, grey, and black, almost all our 
barks yield, by mere decoction, a large proportion of other colouring 
matters, some of them red and yellow, but most of them giving some 
shade of brown. Contrary to tannic acid, most of these colouring 

° mattera reside in the rhytidome, so that the older a tree is, the 
larger will be the amount of colouring matter present in its bark, 
It is principally these colouring matters which causo a difforonce 
in the colour of leather, according to the spocies of bark used. 
Up to the present, scientiffo dyers have not taken up a study of our 
various tree-barks, and henco their capabilities as dyeing materials 
for use on a largo scale are still only a matter for the future to 
reveal. All the dyes are permanent. “That these dyes aro likely 
to be greatly fancied the moment they become known seems certain 
from a casual use of the brawn dye obtained in bleaching the fibre 
of Bauhinia Vahlii. Mx. Wilson, tho gontleman who experimented 
with the fibre in England, employed the colour in dyeing sill, and 
produced some elegant shades by differont reactions. The bark of 
Acacia arabica, Hardwickia binata, Soymida febrifuga, Terminalia 
tomentosa, and sil are well known to yield extremely rich browns. 


Szorrow I1]—Frones, 


All weoly species yield fibre, but it is only a very fow, of which 
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the fibres are strong’ enough to be twisted without breaking, and 
tho aumbor a ell smaler ofthe fe ltimat bres of whieh, 


_cromainitg after the cleaning and bleaching processes, are long 


enough to be span. All fibres suitable for cordage and spinning 
are also excellent for paper-making, for which a great many others 
also are well adapted. The fibre of the living bark alone is fit for 
use, The woody species whose bark yields utilizable fibres belong 
almost exclusively to the Malvaces (Hibiscus, Thespesia, Kydia, 
Adansonia), the Tiliacem (Grewia), the Sterculiacess (Sterculia, 
Hoelicteres, Eriolena), the Urticacess (Behmeria, Pouzolzia, Sar- 
cochlamys, Maoutia, Debregeasia, Broussonetia, Antiaris, Ficus, Ule 
mus, Sponia), the Leguminosow (Seabania, Desmodium, Bauhinia, 
Hardwickia), and the Asclepiadese (Calotropie, Marsdenia, Pergu=° 
laria). Careya arborea and Daphne papyracea are two well-known 
exooptions to this rule, Amongst the Monocotyledons several 
palms yield fibre. 

In all tho dicotyledonous species the bark has only to be strip- 
ped off in as long ribbons as can be taken off, a certain amount of 
pounding or beating being necessary to loosen it. In the caso of 
Bauhinia Vahtii, however, owing to the peculiar structure of the 
stom, the stem has first to bo first split up into long thin strips, 
and then pounded until the bark separates from the numerous 
enclosed wood strands. 

Among the woody Monocotyledons, the chief of our fibre-yield- 
ing species are the cocoanut palm, from which we obtain coir-(the 
fibre surrounding the nut) and the fibre of the leaves and sheath- 
ing leaf-stalks, and the Caryota urens, the leaves and sheathing 
leaf-atalks of which give the strong Kiétul fibre, which is made 
into ropes, brushes, brooms, baskets, &o. The cordclike fibre ob 
tained from the interior of the stem of the cocoanut, palmyra, 
Caryota, and other palms, may also serve important uses. 


Sxction IV.—OrHER UsES OF BARE. 


‘Many barks are used for medicinal purposes, owing chiefly to 
the alkaloids they contain. The most universally used of such 
barke is thet of the varions Cinchonas, which, although exotics, 
are now cultivated on an extonsive scale in plantations treated 
mostly on tho coppice system on very short rotations. Some 
barks are used for special industrial purposes, thoso containing 
gelatinous secretions or tannic acid serving, in many cases, for 
clarifying sugar. The gelatinous matters coagulate with heat, 
thus separating from the liquid and oarrying away with them the 
minutest impurities, while the tannin, by coagulating the albumi- 
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“yous ‘matters present, has the same effect. The bark of the Acacia 
Ueucophiea is used in the disjillation of spirits, the tannin causing 
the albuminous matters to be precipitated. 

Exceptionally, mere temporary huts are sometimes covered 
with bark, and cheap umbrellas in Upper India are made with the 
hark of the Bhojpattra, Moreover, the thiek corky bark of Pinus 
longifolia is made into charooal, which is moro highly prized than 
wood charcoal by blacksmiths in the Western Himalayas. 


CHAPTER IV.—UTILIZATION OF THE LEAVES OF TREES AND 
SHRUBS. 


The leaves of trees and shrubs aro used principally for fodder, 
manure, litter, and thatching. On a smaller scalé they yield drugs 
(nim, Vitex Negundo, sonna, Adhatoda Vasica, &.), material for 
dyeing (Indigoforas, Lawsonia alba, &o.), and tanning (dnogeiseua, 
Rhus, §c.), and for matting, basket-making, and paper manufac 
ture (various palms), The number of species which serve these 
last mentioned purposes is, howover, so small, and the quantity of 
Ieaves that is actually used, or is evor likely to be required, is*to 
insignificant, that arrangements for meetirig the demand for them, 
without injuring the stock or the resources of the forests, will 
never present any difficulty. 


Szotion [.—Leaves For FODDER. 


For fodder, loaves must of course be plucked or lopped greett, 
as otherwise they would have no nutritive value. Moreover, the 
Toaves of most fodder-yielding apecios aro relished by cattle only 
while they are young and tender, as they afterwards either be- 
‘come too tough and fibrous or acquire an unpleasant flavour. It 
is soarcely necessary to say that only broad-leaved species yicld 
fodder. 

The nutritive value of treo-fodder, as compared with that of the 
Lest meadow grass, is as 100 to 125. Lopped twigs and small 
branches contain from 40 to 60 per cont. by weight of leaves and 
edible stem-portions. 

‘Tho practice of lopping is always harmful, Besides robbing the 
plants of assimilating organs and causing disfigurement and intro- 
ducing the germs of unsoundness, it deprives the soil of manure 
more valuable than that furnishod by the grass growing under 
them. This higher value is due to the leaves being less fibrous 
and decomposing more readily, and also to the fact that the total 
mass of leaves produced by eanopied treos is larger than the. entire 
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quantity of grass growing below. Moreover, leaves are extremely 
rich in nitrogen and contain up to 8 per cont. of ash, a very large 
proportion of which consists of potash and phosphates. When 
wood alone is utilised, nearly all these constituents, which have 
been collected and brought to the surface by the roots from an im- 
mense thickness of soil, are left on the surfuce to enrich it, and the 
same matter is thus repeatedly used, year after year, by successive 
generations of trees. If wo remember this fact, and also that it is 
the dead fallen leaves alone which can, by their decomposition, 
draw fresh supplies of nitrogenons substances from the atmosphere, 
and convert refractory compounds of potassium, calcium, and mag- 
nosium present in the soil into soluble and assimilable constituents 
of plant-food, it is evident that the continued removal of the leaf 
prodvetion of an area injures it not only in the present, but even 
more so also for the futuro, and that tho injury is greater in pro- 
portion to the natural infertility of the soil, Sooner or later, the 
evil consequences of removing leaves become apparent in the lan- 
guishing ‘growth of tho forest. In a sandy soil, the most careful 
conservation in other respects will fail to make the trees attein 
their normal size or grow close enough together to form a leaf- 
canopy. In very rich soils, tlie trees may still attain their usual 
size and form a dense growth, but at a comparatively early age 
they will begin to decay at the centre, so that they will be unable 
to furnish timber of any size, 

The evil effects of topping are thus éxtremely grave and incon- 
testable, and yet we have to permit its continuance in many of our 
forests in consequence of admitted prescriptive rights. In the 
higher ranges of the Himalayas, the maintenance of these rights is 
doubtless unavoidable on account of the severity of the climate 
during the winter and early spring, when the leaves of trees are 
‘almost the only kind of fodder available, But in all other places 
the right of lopping for fodder is totally unjustifiable, as it only 

“gives encouragement to improvidence. It is true that the leaves 
of trees are actually lopped only when the grass on the ground is 
dry and wanting in nourishmont, but there is nothing to prevent 
the same grass being cut in timo and converted into hay in antiv 
cipation of the coming dry season when the standing dry grass will 
not be fit to be eaten, 

No effort should therefore be spared to suppress, whenever pos~ 
sible, the practice of lopping. Where we are powerless'to stop it 
entirely, it shuld at least be restricted within the narrowest 
possible limits, and be regulated on lines having for their objective 
the sfety of the trees lopped, In forest regions rich in species, 

° 
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there will nearly always be many kinds which are more or less 
‘aseless from the point of viow of timber and firewood, but which 
yield good fodder. Every endeavour should be made to-confine the 
Jopping to such species, and even then the lopping should be 
effected in such a way as to maintain, to the fullest extent possible 
‘ander the circumstances, the productive power of the trees lopped. 
A tuft of foliago at least 5 to 10 feot deep, according to the height 
of the trees, should be left, and the branches below this level should 
be cut, with sharp tools, with a clean section, in order to prevent 
unsoundness and to enable the buds at the base to throw out new 
vigorous shoots, If the quantity of leaf fodder to bo furnished ia 
large, a regular rotation of from 2 to 5 years should be established, 
the forest being divided into as many blocks, of which only ohe 
at a time is to be kept open for lopping. Advantege should be 
taken of the trees and poles to be removed in the ordinary course 
of fellings, by allowing them to be lopped for several yours pro- 
ceding their exploitation, thus furnishing at once a not inconsider- 
able portion of the total amount of fodder required. In coppiced 
forests, the entire stock of a coupe may be lopped just before it is 
felled. 

‘When the amount of lopping adimissible is very heavy, and it is 
found difficult or impossible to regulate and control it without 
serious injury to the forest, the best plan is to set aside's portion 
of the area exclusively for fodder purposes, and in this aros to 
pollard the troes, cither every year or after the lapse of a recurring 
sumber of years, according to the system of pollarding adopted. 

The leaves of trees and shrubs, like grass and tho leaves of pulse 
crops, may also be dried and stored up for future use. The leaves 
of various species of Zizyphus are used in this way. As a rule, 
dried leaves make very poor fodder for cattle, but sheep eat them 
with avidity and thrive on them. 


Seorton I1,—Lzaves For MANURE. eee 


Tho practice of using vegetable ashes as matinre for field crops 
is one that dates from pre-historic times. The original inhabitants 
of India probably grew nearly all their crops in forest clearings 
in the ashes of the felled trees and other vegetation. In spite of 
injunctions in the Vedas to save forests from fire, the Aryans 
adopted the customs of the aborigines, in the hilly regions where 
forest vegetation grew in lnxuriance. Even in the plains, where 
cultivation made rapid progress, the ides that leaves and branches 
supply valuable ash was not forgotten, and the jungle was ent and 
spread over the fields, where it was burnt. In this manner; pre+ 
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” gcription has established rights which the present Government has 
in, most oases, with certain restrictions, admitted. The oxoroise 
of such rights being more universal even than lopping for fodder, 
and one that is, in the opinion of the people and #, powerful section 
of the official class, identified with successful agriculture, is 80 
much the more difficult tu suppress, although it is utterly indefen- 
sible and is always followed by the gravost coneoquences. 

The only system of using 'tree-loppings for manure, of which any” 
serious defence has ever boon attempted, ié that called rab in the 
Konkan districts of Bombay and beta on the Malabar coast and in 
Mysore. It prevails espocially in districts where the wet cultiva~ 
tion of rice is practised and the seedlings are transplanted from a 
nursery, and consists in preparing the seed-beda by burning layers 
of cowdung or brushwood with subordinate layers of leaves, grass, 
vice straw, and earth, in other words, in using a kind of surkbi ash 
for manuring the sced-beds. For this system it is contended that 
it is the only one which gives good and certain results in the 
peculiar circumstances in which those districts are placed. These 
circumstances are (1) the absence of heavy showers before Juno, 
when it is necessary to raiso the seedlings if they are to be really 
strong at the timo of transplanting ; (2) the very heavy oarly 
rainfall ; (3) the heavy continuousness of the early rains ; (4) the 
early closure of the rains ; (5) the absence of rain from the North- 
East Monsoon ; and (6) the absence of facilities for water-storage. 
Owing, it is said, to these peculiar conditions, seed cannot be sown 
until tho rains have set in, and the seedlings have to be forced, 0 
‘as to enable the crop to mature within the short period during 
which the rain continues. Professor Wallace of Edinburgh has 
lent his powerful name in suprort of this system, but by merely 
re-echoing the opinions he heard in Bombay. There is really no 
reason why the rice cannot be forced by other means, A very 
simple expedient, which would help very much to shorten the time 
the crop would require to be on the ground, would be to force 
germination before the seed was sown. 

In Southern India sugarcane fields are also often rabbed on 
account of the large quantity of manure required by this class of 
crop. A system of rab was once largely practised in parts of Con- 
tral Europe and supported by arguments just as specious as those 
now employed in India; but these arguments could not stand 
hefore the march of soience, and what was once considered a neces 
sity has now received unqualified condemnation on every side. 

Even if wo assume, for the sake of argument, that the burning 
of leaves on the surfaco of seod-beds is necessary, it is impossible 
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to understand why dead fallen leaves should not fully servo the 
purpose. Whether we burn the leaves taken off green or collected 
only after they have been shed naturally, the ash constituents left 
behind, after the burning, are practically the same. But, on tho 
other hand, for the forest itself, the removal of greon leaves means 
arrested vegetation and the irretrievable loss of all proteid matters 
and starch, besides whatever other useful constituents dead leaves 

“contain. There is hence no reason why lopping for rab should not 
be stopped, even if vigorous rice seedlings cannot be produced 
without burning leaves on the surface of the beds, for dry leaves 
could take the place of the green material. The only excuse for 
rab thus seems to be that the green leaves, being attached -to the 
branches, are more conveniently collected and carried than dead 
fallen leaves, 

In the outer Himalayas, loppings of broad-leaved trees are 
spread over gingor and turmeric fields as a mulching and to keep 
the soil loose and warm. At the same time they enrich the soil 
by their decomposition. But there is no reason why a mulching 
of straw would not be as offective, while the manurial properties of 
the leaves could he made good by applying an additional quantity 
of other manures, 

Tho day must come when, with the march of progress and wealth, 

“this very primitive practice of using the leaves of forest trees for 
manuring fields will be discontinued, just as the barharous system: 
of clearing and burning the forest for cultivation bas already given 

- place to settled agriculture. Until then, however, we must resign 
ourselves to arrange for its continuance with the least possible injury 
to oir forests. In the first place, whenover we can do so, we ought 
to substitute dead fallen leaves for groen lopped branches, In the 
noxt place, the practice should be: rigidly excluded from all areas 
intended for the production of timber. In fuel forests, the adoption 
of the coppice system on short rotations should be taken advantage 
of to furnish a large supply of small branches and lanves at each 
exploitation ; and to save people from coming long distances, thore 
should be numerous small working-circles. The establishment of 
stich small circles of course means excessively dotailed work and 
a largo staff, and therefore heavy expenditure. But Government 
must be prepared to face these drawbacks, if it rules the continuance 
of the cause thereof. In more grazing reserves, the same rule 
must be adopted as for fodder-lopping, namely, restriction of the 

* Jopping to definite species and maintenance of a crown at least 
5 to 10 featdeep. Where thera is a mass of low shrubby vegetation, 
euch vegetation may be cut back once every two or three years, 
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~ a short rest being given to enable the soil as well as the root-stocks 
to recover. 

_ _ The regulation of the removal of dead fallen leaves and the in- 
finence of the practice on the forest are described in the next 
Section, 

Seorios [L—Laavas ror ute, 


The leaves of broad-leaved species, when they die and fall off, 
become so brittle and rot away so quickly, that the only dry leaves 
that can be used for litter are the fallen needles of conifers. When 
the leaves of broad-leaved species are out green and then dried and 
spread under cattle, the object is more that of providing fodder 
and of using the leaves directly as a manure than of obtaining an 
absorbent medium for, the easy and convenient collection of the 
droppings and urine of the animals, ‘Thus notbing more need be 
suid here regarding the use of the green leaves of trees and shrubs 
than what has already boon given in the iminodiately preceding 
Section, ad consideration must hence be limited exclusively to the 
utilization of conifer needles. 

The needles of the pine tribo, as they contain the largest propor- 
tion of fibre, are the best adapted for litter. On the other hand, 
the needles of the other species of conifers which grow on an exten- 
sive scale, namely, the firs and deodar, and in certain parts of the 
Himalayas, also the larch, yield almost as much ash as the leaves 
of most broad-leaved species, and have, therefore, a high intrinsic 
manurial value. 

The sweeping away of the entire annual fall of leaves is obvious- 
ly fatal to the productivenoss and maintenance of the forest. But 
since conifer needles decompose very slowly, and, unless crushed 
by ‘artificial means, form a thick covering over the ground which 
provents all reproduction by seed, the raking away of a portion of 
the annual fall is more beneficial than hurtful. The operation in 
question not only diminishes the thickness of this obnoxious vover~ 
ing, but also helps to crush whatever portion of it is left unre« 
moved, : 

Tho injurious effects following the removal of the layer of dead 
leaves covering the soil are greatest (1) on sloping ground, especi~ 
ally exposed hill-sides, since tho soil theré requires all the protection 
that oan be given it to prevent erosion and impoverishment by the 
rapid downward filtration of water ; (2) on bad soils, in a forcing 
climate, with naturally quick-growing species, and in youth and in ~ 
old age, for in all these cases the presence of a large quantity of 
plant-food in the soil is an absolute necossity ; (3) in open forest, 
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where of course every bit of the exiguous annual leaf-fall must he 
preserved ; (4) in coppice, in which class of forest the soil is more 
‘or less completely exposed during half the rotation, so that the 
protection of the fallen leaves is an absolute necessity during that 
half, and their preservation and conversion into humus under the 
leaf-canopy during the other halt is the only moans of maintaining 
tho productivensss of the soil ; and (5) during the season of vege- 
tation, when the soil must be in the most favourable condition 
possible, 

In regulating the removal of dead leaves, two precautions must 
never be omitted: (1) a rotation must be established, and (2) 
‘measures must be taken to ensure a part of the annual fall being 
left on the ground. The longth of tho rotation will dopend, princi 
pally, upon the nature of the soil and locality and the Jargenoss of 
the demand, and, rocondarily, upon the component specios, tho ago 
of the crop, and the method of treating the forest. ‘The more un- 
favourable the eoil and locality and the heavier the demand, the 
longer must be the rotation. So also a young or an old crop, an 
exacting species, and a system of treatment which exposes the soil 
for long intervals, will require a Jong rotation, ‘The saving of some 
portion of the annual loaf-fall is ensured by allowing the dead 
eaves to be collected only while they are falling and only during 
the firat half of this period. A combination of the two precautions 
in question will never fail to result in a considerable quantity of 
loaves being left on the ground to decompose and form humus and 
enrich and improve the mineral soil below. 


Szorton IV.—Lzaves ror THATORING, 


‘Where palms grow in abundance, the leaves often form the on- 
tire thatohing put intoa roof, Before using the leaves, they should 
be placed over one another, on a dry floor, with the leaflets proper 
ly spread ont, so that they may dry quickly and well flattened out. 
‘When dried thus, they are easily arranged over one another in the 
roof. If the leaflets are long and narrow, like those of the cocoa~ 
nut palm, they may be plaited together into a sort of matting. 
Palm thatohing seldom requires renéwal oftoner than once in thres 
or four years, and then too it is only the upper layers that need 
replacement. Thatching composed of leaves of the Wallichia den- 
siflora is oxtremely durable. 

The leaves of other species, and also often of palms, aro laid 
under ot hetwaen grass thatch. By inorensing the tightness of the 
roof, they enable it to be made extremely thin and light. Before 
the leaves can be used, they must be dried, after being prossod to- 
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gether and tied up in bundles, ‘The leaves of tenk and of Bauhinia 
Vahlii, especially the former, are oxtensively so used and constitute 
an article of considerable export. Any broad fibrous leaf serves for 
thatching, and accordingly the leaves of many other specios, such 
as Butea frondosa, Semecarpus Anacardium, Diospyrot Melanozylon, 
&c., are often used in the vicinity of forests. Matting of palm leaves 
4s often placed directly over the timbers of a roof before the grass 
thatch is put on and lasts for more than ten years, 


Srorron V.—Leavas FoR TANNING. 


‘The leaves of a fow species, such as Anogeiseue latifolia, Rhus 
Cotinus, &e., are used in tanning. The leaves should be collectod 
only when they are mature, but while they are still full of sap and 
before their colour changes previous to their being shed. The 
change of colour results from the appearance of colouring matters, 
which have their effect on the leather. Hence for white or Tight- 
coloured leathers there ought to be rio delay in picking. The high- 
ost quelity of loaves is obtained nonrest the ends of the branches. 
After being picked, the leaves should be first wilted, then spread 
out and quickly dried, either in the sun or on racks arrenged one 
above another in a heated room. ‘To accelerate the process, the 
leaves should be frequently turned. Leaves properly dried should 
be greenish. For convenience of export, the leaves should be 
ground into a coarse meal. 

The dried leaves of the various apecies of Rhus used for tanning 
contain 16 to 24 per cent, of gallo-tannic acid, and make a soft, pale- 
coloured leather. The loaves of Anogeissus give a similar leather, 
and the samples enalysed by Professor Himmel yielded 15} por 
cent. of tannin, while those of the leaves of Phyllanthus Emblica 
gave as much as 18 per cent. The decoction of the leaves of both 
these species obtained by the Professor was of a pale yellow colour 
and slightly turbid, 


Sxcrion VI.—Some oTHEn uses oF Leaves, 


The leaves of Melaleuca Leucadendron yield the Cajuput oil of 
commerce. The leaves of Terminalia Catappa, Barcaurea sapida, 
and some other species are used in dyeing, thoso of the first giving 
a black dye. ‘The loaves of Butea frondosa, Bauhinia Vahtii, and 
Cordia Mya ave very largely used by Hindus in the place of plates 
and cups. Tho platos are formed of several leaves pinned together 
with long spines or stiff grass stalks, while the cups consist of one 
or several loaves bent and pinned to the proper shape. The same 
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eaves are also used by shopkeopers to wrap round grocery and 
other small articles that they sell. Jor these various purposes the 
loaves in question are exported to great distances. . The leaves of 
the plantain are also used for platos. Bath the leaves of the plan- 
tain and of species of Bauhinia take the place of paper in the ciga- 
rettes smoked by the pooplo of tho Westorn Const, whilo the leaves 
of Cordin are nsed to cover Burmese cheroots, The dried leaves of 
nim, Vitex Negundo, and some others are used as inseotifuges. 
Pino needles, digested in a solution of caustic soda, yield more 
than 80 per cent. of their dry weight of a fine fibre (pine tool), 
which is made into felt and is woven into cloth resembling wool- 
Ion fabrios. 


CHAPTER V,—UTILIZATION OF MINOR PRODUCE OBTAINED 
FROM FELLED WOOD. 


‘Tho stom, besides yielding major produce, viz., timber, firewood 
and wood for charcval, furnishes many other useful products that 
are extensively used, They may ke grouped under the heads of 
(1) dyes and other oxtracts, (2) oils and the various products of 
distillation, and (8) starch, : 


Sxcrion ‘I.—Dysgs AND OTHER EXTRACTS. a 


‘The heart-wood of every species owes its colour to a substance or 
substances which can be used in dyeing ; but these substances 
must bo capable of being‘ extracted with easo and in sufficiont 
abundance to have a commercial value. In spite of the very slight 
knowledge possessed by our dyers of the various modes of mani~ 
pulating dyeing substances, a great many dye woods aro already 
used by them as wall as by the general popolation.. The Jack wood, 
Plecospermum spinosum, and various others yield a yellow dye. 
Plerocarpus eantalinus gives a very protty salmon-pink dye, Casal- 
pinia Sappan snl Adenanthera pavonina a red dye, Cynometra 
ramiflora a porplé dye, and so on, But the most common colour 
yielded is some shade of brown. ‘Tho onsiest. way to obtain the 
dye from wood that has been sawn is simply to boil the saw-dust. 
Bot for work ona commercial scale, the wood, before being boiled, 
would be most quickly reduced to thin shavings on a lathe, 

The two best known and most widely used wood-extraots arethe 
outch and katha of commerce, the former being used principally 
asa dye and exported to Europe, the latter being chowed with 
betel and the’ betel leaf. From Upper Burma alone the annual 
exports, a few years before the annexation, amounted to 150,000 
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”~ maunds, valued at Rs, 11,00,000. Since then, owing to restricted 
cuttings in consequence of reckless utilization during the late 
dynasty, they have diminished 50 per conti in quantity and about 
40 per cent. in value. In Lowor Burina, in two Divisions alone 
(viz., Tharawaddy and Prome), the annual revenue from ontch ig 
not less than half a lakh of rupoes.’ In India proper, the manufac» 
ture is on a much smaller scale ; nevertheless the quantity carried 
by rail and river in 1888-89 was over 83,000 mounds, valued at 
Bs, 5,00,000." Many of our dark-hoarted trees, such as Hand- 
wickia binata, Soymida febrifuga, &o., would, no doubt, yield dye- 
ing extracts quite as valnable as cutch. Industry and enterprise 
alone are wanting to bring them into use. 


Szorton II.—O1s AND OTHER PRODUCTS OF DISTILLATION. 


Tho oils at present distilled from wood are those obtained from 
sandal-wood, from tenk, from doodar, and from pines {chiofly P. 
longifolia, Kharya, and Merkusii), 

Amongst these, the only articles of commerce are the produce of 
the sandal-wood, Pinus longifolia, and teak, tho rest either having a 
very local use or being manufactured to meet an occasional demand. 

‘The process of manufacture of sandal-wood oil will be described in 
Part IIL. A large quantity of wood is now wasted which would pro 
Aitably be used for distilling the oil, and the ostablishment of stills 
in all the sandal-wood forests of Madras, Mysore, and Coorg would 
permit of those forests being workéd and treated on a much more 
intensive system than can be adopted, under present circumstances, 

The oil of the deodar and Pinus longifolia, as well as of teak, is 
obtained by destructive distillation. ‘The method of distillation 
is extremely primitive. Chips of tho wood, long enough not to 
fall out, are put into en carthen pot with a narrow mouth, The 
chips are sot on fire, and tho pot is inverted into another, with a 
broad mouth. As the wood burns, tho vapour of tho oil condenses 
against tho sides of the upper pot and the oil trickles down into 
the lower one. Sometimes the wood is not set on fire, but the two 
pots are go arranged that tho inverted one is surrounded with fire. 
In cither case, the produce obtained is novor quite pure, as tarry 
matters and acids distil with the oil and discolour and taint it. 
This is, however, actually no disadvantage in the case of the coni- 
for oils, which are at present used only for friction in cheumatism 
and skin diseases, Terk wood oil is rubbed into inforior woods to 
make them more durable and to give them the odour end oiliness ~ 
of teak wood. In each one of theyo cases, tarry matters and a 
small quantity of acid probably add to tho effectiveness of the oil. 


'* For farthor particulars regarding cutch and katha, ace Part IT, 
= > 
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+ Toak wood oil, being siceative, is also sometimes used in the place 

+ of linseed oil. 
<The other produots of distillation of wood, in which there is a 

tendo, are acetic acid, wood-spirit, creosote, and tar, Of these, tar 
alone is made in this country, nnd that, too, only on avery small 
scale for local consumption. Tho method of preparing wood-tar 
directly bas alrondy beon desoribed on page 147, and will again be 
farther noticed in Chapter IV. of Part If. Although wood-tar 
can never compete with coal-tar in the general market, there is 
still plenty of room for its more extended use in and noar the 
areas where deodar and pines grow. 

The method of dry-distilling wood ‘will be explained under the 
head of charcoal-burning in Part III. Tho acotic acid obtained 
direotly from the distillation is full of various other products, and i 
in that condition termed pyroligneous acid. The puro acid is 
separated in tho form of an acetato of lime, which is then heated 
with sulphuric acid, or, better still, hydrochloric acid, the base 
going to form sulpbate'or chloride, as the caso may be, and setting 
free the acetic acid. Acolic acid is a powerful solvent of various 
organic bodies, camphor, resins, essential oils, phosphorus, &o. It 
is extensively used in the treatment of gums, caontchouc, and 
various albuminous substances, in the manufacture of paints and 
varnishes, and asa drag. Tho uses of vinegar aro well-known. 
‘The crudo pyroligneous acid, owing to its containing créosote 
and other hydro-carbons, is a powerful antiseptic, Finally, acetic 
acid forms a series of salts, or “ acetates,” of special value in calico 
printing, dyeing, and other branches of industry. 

Wood aleohol is, however, the most important producé of the dry 
distillation of wood and constitutes about 1 per cont. of the distillate. 
Combined with sugar alcohol in the proportion of 10 parts to 90 
of the latter, it becomes the methylated spirits of commerce, a 
product of such wide use in tho aris and manufactures and in the 
scientific Inboratory. Bleaching powder acting wpon wood spirits 
produces chloroform, thor is propared by heating aleohol with 
sulphuric acid. 

The products of the dry distillation of wood comprise, besides the 
substances already mentioned, all the substances, such as paraftin, 
benzene, &e., yielded in much larger quantities and at infinitely 
less expense Ly the distillation of coal. 


Snomon IL—Sranct, 

Tho only woody Indian species from which atarch is extracted 

aren fow palms, such as Coryota urens, Phenix acaulis, Arengs, 
snd Corypha. This starch is, however, only eonsumed locally, 
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and has practically rio market value. But there is no reason why _ 
it should not become an article of trade. Owing to the peouliar | 
structure of the stems of palms, the centre consists entirely of,” 
cellular tisguo rich in starch, the quantity of which is generally 
largest towards the base, where the reserve matorials are prinei- 
pally stored up. The starch is easily separated from the tissues 
containing it. These tissues aro crushed and well rubbed and 
washed in water. The whole is then thrown upon a fine sieve, 
through which the starch passes with the water. The water is 
evaporated and only the starch remains. 
CHAPTER VI—UTILIZATION OF MINOR PRODUCE FROM 
WOODY ROOTS. 

The roots of woody plants yield (a) food for man (eg., yams, 
Pucraria tubarota, &.; (6) drugs (2g., Strychnos Nus-vomica, 
Hemidesmus indicus, Cissampelos Pareira, mudar, some barberries, 
&e.); (0) fibres (e.g., Butea frondosa, the arial roots of some figs, 
&e.); (@) dyes (egy, chay ot Hedyotie umbellata, known as Indian 
madder ; Rubia cordifolia, yielding manjit, a product much resem- 
bling madder ; Morinda citrifolia, yielding a searlet dye, epecies of 
Berberis, a yellow dye, Ventilago Maderaspatana orange by itself, 
chocolate with chay, and black with galla; and so on), Many 
edible wild roots contain some acrid principle which ean be got 
rid of only by long boiling. Tha fibres of the roots of tha Butea 
frondosa are easily separated by beating the whole root with the 
back of an axe, Those fibres, however, make only very coarse 
cordage which becomes brittle in drying. Strips of the fresh-cut 
root aro used for tieing up thatch, 

CHAPTER Vil—EXUDED PRODUCTS. ~ t 
. These are very numorous and of extreme importance, Thoy 
may, for our purpose, be divided into (L) sugary sap, (2) gums, 
rosins, and varnishes, and (3) rubbers. cn 
. Snotron I—Sueary sar. gs 


The utilization of such sap is the basis of a very extensive in- 
dustry, In India, the palms are the only family ‘which contain 
trees that yiold sugary sap. Those usually tapped are the cocon- 
nut and palmyra palms, the Caryota urens, the Arenga sacchari- 
era, the Nipa fruticans and the wild date palm. ‘The first four 
yield juice from the cut stalk of the inflorescence before the fow- 
ers appear, the Jast from incisions made in the stem at the base of 
the lower leaves, which are eut off. The sap, or toddy as it is called, 
of these palms, flows in abundance. While it flows it is collected 
twice a day, the daily yield varying from a pint or twa to several 
gallons. Nearly every spath may be tapped, and the yield, there- 
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_ fore, depends on the umber of spathos developed or cuts made: 


The same spatho or cut goos on giving toddy for nearly half the 
year ; but periodically, about once, twice, or thrice a week, a thin 
Piece has to be sliced off to freshen the wound. In tho ease of the 
wild dato palm, the sidos of the incision are freshoned once a day 


> for three days running each week, and the quantity of juice eol- 


lected in the morning after each re-cutting is, in Bengal, respec 
tively 16, 64, and 3 pints. During the three remaining days the 
outflow is insignificant and the trees are allowed to rest before 
being cut again, 

The toddy is largely drunk ; but the greater portion is ferment 
ed and made into spirits and vineg&r, or boiled down into raw 
sugar, which is refined at Cossipore in Bongal and in many places 
in the Madras Presidency. Toddy is nenrly as rich in eaccharine ” 
matters as cane juice, and as, unlike this latter, it is entirely free 
from colouring matters, chlorophyll and other impurities, the sugar 
it'yields ia much easier to clarify. The proportion of gur obtained 
from date juico averages one-tenth by weight. Tho palm gur, as 
actually made, contains a large proportion of gluten, which causes 
it to deteriorate sooner than cane gur. 

Szorton I.—Gums, Resins, axp VaRNISHES, 
+ Gums are degradation products of the secondary cell-wall. The 
essential constituents of gums ato arcbin, cerasin, and baseorin, 
and according to which one of those three is present or proponder- 
ates, wo have gum, arabic, cherry. gum and gum tragacanth, 
Other constituents of gums are dextrin, sugar, tannin, colouring 
matters, and mineral ingredients. The various kinds of gum 
arabic, the type of which is obtained from several species of Acacia, 
are readily soluble in water at all tomperatures and have the same 
composition as starch. They aro the only gums which can be used 
for adhosive purposes. Cherry gum, to which category belong the 
exudations of Bauhinia Vaklii and Theepooia populnoa, is insoluble 
in water, but absorbs it greedily and swells up into a transparent 
jelly-like mass. Boiled with a small quantity of some alkali, it is 
‘converted into gum arabic, Gum tragacanth, which is typically 
represented by the gum (katira) of the Sterculias, of Cochlospermum 
Gostypium, of Eriodendron anfractuosum, and of the cocoanut 
palm, is also insoluble in water, but, above a certain low minimum 
temperature, it absorbs water energetically, increasing enormously ° 
in bulk. It, however, becomes soluble when treated with an 
alkali, When acted upon by weak sulphuric acid, it yields a 
sugar that is incapable of fermentation. Most of our gume ara 
mixed gums, that is to say, they contain two or all three of the 
three main constituents, Gums have various uses besides their 


worms OM THE UTILIZat1ON OF FORESTS. 21 


employment as adhesive material. They sre used in pharmacy 
as a medium for medicaments and as mucilage for soothing in- 
ternal inflammation ; also directly aga medicament itself. They 
aro also largely employed in calico printing, in sizing paper, and 
in confectionery. 

Resins are also degradation products of the cell membrane, but 
sometimes they are derived from fine-grained starch. In most 
species, the change into resin is brought about in those cells the 
vitality of which has been diminished from any cause. It is for 
this reason that resin is found in greatest abundance in the region 
of wounds, and that the stumps of felled pine and deodar trees 
become almost transparent’ with the large proportion of resin 
formed by the degradation of the cell-walls, Resins are soluble in 
alcohol, ether, and carbon disulphide, but insoluble in water. They 
burn with a bright or a smoky lama, 

Resins may be classified into (1) true resins, (2) gum-resina, 
and (8) oleo-resins, The true resins are (a) hard or copaline, aa 
the resins of Vateria indica (pinoy), Hopea odorata, Dipterooarpus 
tuberculatus, Shorea spp., and Canarium bengalense, or (8) soft or 
elemi, as the exudation of Boswellia thurifera, Tho gum-resins 
embraco three sub-classes, (a) the emulsive (e.g., gamboge of Gare 
cinia Morella and kino of Pterocarpus Marsupium and Butea fron 
dosa), (5) the fetid (eg., asaftstida and the exudations of Gardenia 
tucida ‘and gummifera), and (¢) the fragrant, this last boing further 
sub-divided into two sections, reprosented respectively by the exu- ~ 
dations of Balsamodendron (bdellium) and mango, and that of the 
enus Styraa (gum benjamin or benzoin). The oleo-resins embrace 
balsams (eg,, the gurjun “oil” of Dipterocarpus turbinatus, the 
wood “oil” of D. levis and D. zeylanious, and the copaiba-like 
balsam of Hardwickia pinata), natural varnishes (¢.g., the lacquers 
of Melanorrhea usitata, Rhus vernicifera, Semeoarpus Anacardium 
and travancorica, Holigarna longifolia), and turpentines and tars 
(the products of numerous conifers). 

Gums are found in exploitable quantity only in the bark, while 
resins are formed in the wood as well as in the bark. In the bark 
the resin always occurs in epocial roceptacles (resin cells or ducts); 
in the wood there may be special resorvoirs, as in pines, or the resin 
may be secreted in the vessels themselves, as in the wood of the 
Dipterocarpess. 

Accarding to where the resin or gum is secreted, and to whothor 
the secretion has or has not to be artificially aided, we have three 
modes of collection, viz., (1) collection of spontaneous extdations, 
(2) collection from wounds made in the bark, and (8) collection 
by tapping the wood. 


. 
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Anrrcin L—OoLLEoTion oF SPONTANEOUS EXUDATIONS. 

During the soason of rest, especially when tho bark becomes dry 
and cracks, and the tree, unable to transpire, is full of moisture, the 
low vitality of the numerous cells in the bark results in the forma 
tion of gum. Itis also at this time that the outflow of resin is most 
active. ‘The quantity’ of rosin that bursts through the bark and 
exudes spontaneously is too insignificant to becomean object of re~ 
gular exploitation, and hence only gums are thus collected. Gums 
obtained in this manner comprise those furnished by Anogeiseus lati- 
folia and some of the Acacias, especially A. arabica, The yield of 
‘gum is largest after a forost fire, which not only reduces the vitality 
of the trees, but also enlarges existing tracks and creates new ones. 
‘Tho prolonged hot dry weatber which precedes the setting in of the 
summer rains, however, snffices ta prodnoa a large quantity of the 
degradation product, chicfly in the more unhealthy trees ; and we 
have thus a means, without setting fire to our forests and injuring 
growing timber, of deriving some sort of utility from treos, which, 
although they hold out no promise in respoct of wood production, 
cannot, for some cultural reason or other, be removed. 


Axtrcte 2,—CoLzacrion FaoM WOUNDS MADE IN TH BARK, 


This mode of collection is employed chiefly in obtaining the kina 
of Pterocarpus Marsupium and Butea frondosa, the gum of Bauki- 
nia retusa (semla), and, in poor forests, also of Anogeiseus latifolia, 
and the exudations of the Garcinine. In the caso of all but the 
last, vortical rows of parallel, slightly oblique gashes, a fow inches 
long and about 6 inches apart and ponetrating as far us the wood, 
are made in the bark, sll round the stem, and also round the main 
branches of small trees. Tho exudation collects generally in long 
or globular tears. It is allowed to harden on the wounds and is 
then broken or scraped off, : 

The semla is subjected to a very systematic. utili 
trees are tapped twice in the year, viz., during the dry seasons pre 
ceding respectively the summer and winter rains. The gashes are 
cut in March-April and September-October, and the gum collected 
in May-June and November-Decomber. A rest of from one to 
two' years after each yoat of exploitation suffices to enable the 
wounds to heal over and the trees to recover completely, Accord- 
ing to Babu Karuna Nidhan Mukerji, the average yiold per treo is 
nhout 5 sears of gum, which sells in the Dehra Din bazar ‘tat an 
average rate of Rs. 8 per maund of 82 Ibs, ‘The semla gum, like 
that of Anogeissue, is used in calico printing and is also eaten. ‘The 
yield of kino from Butea frondosa is about the same as the yield 
of gum from tho semla, while that from Pterocarpus trees, which 
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often attain an enormous size, is, no doubt, very'much larger. The 
firs give resin only from tho bark, but the yield is so small, that in 
the present state of the market it does not pay to tap those trees, 

The true gamboge is not collected in India, although the tree 
which produces it, Garcinia Morella, grows in the forests of South 
India. In Ceylon the tree is tapped thus. Thin slices are ont off 
the bark here and there. On the flat space thus exposed the gum 
collects and is scraped off when sufficiently dry, 

Annrcne 3,—Coxttorion PROM WOUNDS 1x THE Woop. 

This is the only mode of eollecting the resins of the Diptero- 
carpe and of pines. The native method of tapping hoth families 
of treos is to cut one or more deep niches, according to the size 
of the tree, into the stem, at about 4 fest from the ground 
(Fig. 68). The height of tho niche is about 18 inches and the 


Fig. 63. 


FRONT VIEW. 


SECTION. 


‘Miching Pinna longitolia for renin, : 
width ot the opening about 1 fout, At the bottom it fs hollowed 
but into the form of a deep bow! (6 in Section) to ‘receive the 
resin that runs down the sides. This hollow is emptied ns fast ag 
At fills up ; in the case of Pinus longifolia, once in from 4 to 10 days 
when tho niche is first made, and at longor intervals afterwards 
when the outflow diminishes. The Diptorcarpew are tapped 
during the dry hot fnonths preceding the stmmer rains, Pinus 
longifolia during Vobrunry-June, after which the resin, although 
it continues to flow, does not do so fast enough to tempt the col- 
lector to, extend his work into the rains. In the pine a niche is 
worked for two and three consecutive seasons, unless a forest fro 
occurs and chars all tho inside ; and the yield is from 3 to 6 Ibs, 
the first year, a little more than half that quantity the second year, 
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and almost 43 muclr the third year. From time to time, howevér, 
the resin encrusting the sides of the niche must bo soraped off and 
the wound freshened. ‘The method of tapping just described ob- 
viously injures tho stem, and as the object of the tappers is to 

+ obtain tho largest quantity of resin, the pines always euffor in 
their growth if they do not hecoma sickly and die. It has been 
found that more than one niche in a tree up to 18 inches in dia 
meter kills it, The open niche also allows bark and other impuri- 
ties to fall into the turpentine. 

Since 1887 systematic tapping operations have been carried on 
in the Pinus longifolia and P, eacelsa forests in Jaonsar. An 
attempt has been made to follow tho system employed in the tap- 
Ping of the cluster pine in the west of France; but as the 
French curved-bladed axe (Adchot, Fig. 64 D) was found too 


Fig. 64, 


o (| 


© French methad of tapping pine for resin, : 
4.— Blase tn full operation, ‘D.—Abchot or curved-bladed axa, 


‘B.—Biaee shown in horizontal section, | H— Curved chisel for making tmoision " 
Blase shown on a longitudinal see- ‘for admission of vino gutter g 
A 
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heavy by the hill-men, the blaze has been made with the ordinary 
hill adze (Fig. 65 A). It would, however, be easy enough to 


Fig, 65, 


Section on ab 


Dapartmeniat method of tapping the Pinna longitola tn the Jaonsar Diviston, 
School Ctrole, W.-W. P. and Oudh, 
A Hill adee Coeight under 2 los,) | C.~Beotion on a,b, 
W—Plaee in elevation. | aston om 


got lighter abchots mado and the men would soon get into the 
way of using them. Regarding the superiority of the abchot to 
the adze there can be no question. It is moro than twice as 
expeditious and effective, and for the same size of blaze injares 
the tree Jess, while the gently sloping edges of the blaze get more 
quickly covered over with the new deposits of wood (compare seo 
tions in Figs. 64 and 65). Then, again, in using the adze there is 
always risk of the tool working obliquely towards, and exposing, 
the heartwood, and the sides of the blaze can never, from time to 
time, be freshened by the romoval of a layer of wood, a more frac- 
tion of an inch thick, as can be done with tho abchot. Fig. 64 D 
répresents a blaze in operation, with a zine or galvanised iron 
gutter 7 fixed into the stem at the baso of the blaze and a pot 
suspended immediately below, into which the resin drops from the 
gutter, The blaze, which has a neatly constant width of a little 
over 5 inches to begin with, should be made about 16 inches long. 
" 
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In Jaonsar it is given a depth of 4 inches near its lower extremity 
(see Fig. 65 C). The depth is excessive, but it is impossible to 
make a shallower cut with the wretched adze used. ‘The adze or 
abchot, whichever is employed, should always be almost as sharp as 
a razor, as a blunt edge, instead of cutting the resin ducts with @ 
clean section, would bruiso and lacerate the surrounding walls and 
thus choke up the ontrance to the cavities. To preserve the 
ailge of the tool, the dead, rough bark should be removed with an 
ordinary axe, and all old dry resin seraped off with a khurpa before 
using it. In Jaonsar the receiving pots wore originally of iron, 
but they wero so frequently stolen, that they are now made of 
ordinary baked clay, and are practically merely small flower-pots 
of about one imperial pint capacity. 

As the gutter consists of only a thin flexible metal plate (Figs. 
64 A and C,g) a groove is made to receive it with a curved chisel 
(Fig. 64 E). The metal plate is inserted into this groove and 
driven home with light blows. 

Once a week, and oven oftener when the resin flows very freely, 
the blaze must be freshened, as some of thie exudation dries on 
the surface, thus clogging it and arreating the outflow of resin, 
In freshening the wound, a thin slice of wood, riot more than the 
thickness of ordinary writing paper, should be taken off. At the 
same time that the blaze is freshened, it should be extended up- 
wards a small fraction of an inch at a time, so that the blazes 
become generally longer with the advancing season. 

Our oxperiments in Jaonsat have now gone on for three years, 
and there is still no point of any blaze eithor in Pinus longifolia 
or in P. eacelea from which resin is not still oozing out. In the 
niche system too, in the case of P. longifolia, the aggregate outflow 
during the second and third years exceeds that of the first year, 
and is very nearly as large in the third as in the second yoar. 
Such being the case, the extension of the blaze upwarde should 
ho effected very gradually, and when the length of any blaze 
becomes so great that the resin from the upper portion becomes 
too thick to run down freely until it roachos the gutter, a second 
gutter should be inserted about two feet above the first. The. 
resin from this gutter may be allowed to drop directly on to the 
lower one, or a second pot may be hung on one side of the blaze 
and the gutter so shaped as to carry the rosin sideways inte it. 
It would not answer to suspend the second pot in a line with the 
blaze, for then the continued freshoning of the blaze would become 
an impossibility, or would at any rate be extremely incommoded. 
If experience shows that it is desirable to extend the blazes to a 
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height of several yards, a series of such gutters and pots will have 
to be fixed one above another, 

Experience both in Jaonsar and in the Punjab has proved that, 
although the flow of rosin is most active during the season of rest 
and when the weather is warm and dry, it still continues to ooze 
out in fair, and sometimes in considerable, abundance throughout 
the rest of the year. Pots loft hanging in winter, under the snow, 
have been found to have overflowed with resin. It is, therefore, 
for consideration whether somewhat larger pots than those now used 
should not be tried, and due arrangements mado for carrying on oper+ 
ations during the entire open season. Rainy weather is no draw- 
back at all, for water being lighter than the resin cannot prevent the 
pots from filling with the lattere Large pots would also necessitate 
Jess frequent visits to each tree in order to collect the exudatious, 
and one man could then look after more trees than he does now. 

‘The biaze system of tapping, although it is only in an experiment~ 
al stage, already promises to produce a larger outturn than the niche 
method. The two systems, carried out with chir trees situated in one 
and the same area, gave tho following vile in the frst year :— 

Average per niche, 7 we TAT, 
as daze, ms ws 62, 

The niched trees were all large and specially selected, 90 in 
number, while the blazed trees numbered 3,221 and covered a 
whole hillside of about 200 acres only, so that many of them were 
quite small and not very vigorous. In the second and third years 
the niched treos gave respectively 49 and 4:5 Ibs. per niche, 
whereas the corresponding figures for the blazed trees were 7 

+ and 8 Ibs." respectively per blaze. Even if the blaze system did 
not increase the yield, it at least saves the base of the stem from 
complete mutilation, and as it determines a flowof resin in the 
trunk uniformly in every direction, it will produce more highly re- 
sinous and therefore harder and more durable timber, Mr. Mann 
says that a single long blaze is often mado in the trunk of Khasys 
pine trees one year before they are felled, with the object of increas~ 
ing the amount of resin in the wood. The wood of troes so treated 
contains 16 per cent. of its total weight of resin. 

A remarkable fact brought ‘to light by the experiments in Jaon- 
ear deserves to be mentioned. If a blazo goss through tho sap- 
wood of the Pinus longifolia, the exposed heurtwood svon becomes 
fall of cracks and dries up at the surface, and ultimately the flow of 
rosin from the blaze is almost completely arrested. In the Pinus 


Tho two last figures are only approximate, as the exact figures have not 
ee igures are anly epprosizgts, ot the exact Siguree hare not yet 
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eacelee, however, the ontHow of resin apparently remains unaffeoted, 
even if a portion of the heartwood is removed in making the blaze. 

Those of our conifers, the tapping of which is likely, in a near 
fature, to beoome a large and profitable exploitation, comprise the 
three pines, Khasya, Merkusii, and longifolia, and perhaps also the 
ercelea. Tho aggregate areas covered by these pinos are estimated 
respectively at roughly 200, 50, 2,000, and 100 square miles ; but 
in these figures is probably included a large proportion of poorly 
stocked ares ‘The resin of the Khasya pine is the best, as it yields 
‘a purer oil than any other conifer resin in the world. The oil of 
Pinua longifolia ia the least pure and has the least pleasant odour. 
Ut has also the great defect of not drying quickly—a characteristic 
which unfits it for the manufacture of varnishes. Excluding im= 
purities, the turpentine consists of 18 per cent. oil and 82 per cent, 
colophony. The corresponding figures for Pinus excelsa are 22 
and 78 respectively. 

‘The utilization of tho various tnrpentines will before long give 
rise to an important forest industry from the borders of Afghanis- 
tan to the frontier of Siam. A short account of the manufacturing 
processes through which the raw product passes will hence be given 
in Part II. 

Szorron I1[.—Caovrorovc AND 17s ALLIES, 

‘Those substances are found suspended, in the form of small gra~ 
mules, in the latex of numerous plants belonging principally to the 
Euphorbiaceee, Apocynacess, Asclepiadecr, Sapotacee, Lobeliacee, and 
Urticacew, The latex, after a shorter or longer exposure to the air, 
becomes coloured brown, and the granules separate of themselves 
from the rest of the liquid and form a solid independent mass. 
Caoutchous is insoluble in water, acids, alkalies, and alcohol ; so 
Inble, but without any chemical change, in carbon disulphide. Its 
composition is complex, but its market value depends upon a pro 
portionate abundance of the elastic substance, with a relative ab- ~ 
sence of a certain oxidized, viscid, resinous body soluble in alcohol, 
whose formation is in great measure prevented by rapid evaporae 
tion of the milk and other means of avoiding oxidation. 

In India the only species tapped on a large scale for caoutchono 
is the Fious elastica, In Burma Parameria glandulifera is said to 
yield a product equal to the best Para rubber, and Ureeola esculenta 
js described as very abundant, but not yielding as good a rubber. 
Both are Apocynaceous climbers. They are not tapped, but out 
down, and the bark is at once stripped off and boiled. The hot 
water, however, causes much of the milk to coagulate inside the 
bark and thus reduces the yield vory considerably. 

ry 
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Tho Ficus elastica throws out numerous large aérial roots, soma 
of which run for many feet along the ground. Both the stem and 
these roots are tapped, the latter being moro productive. February 
March is considered the best time for tapping. Oblique incisions, 
about 3 inches wide across the middle, are made right through the 
burk. The exudations, if abundant, are received in conical cups 
made of folded Teaves (pots would surely be more convenient and 
effective); otherwise they are allowed to concrete on the wound. 
Native collectors often allow the milk to ran down into holes made 
in the soil, The incisions used to be made only 1 foot apart, but 
this was found to weaken the trees. In the State forests an inter~ 
val of 2 feet is now adopted ; and in tapping the same trees again,” 
the new incisions are made between the old ones ; as if these latter 
are opened again, not only do the trees suffer in vigour, but tho 
yield of milk is diminished 50 per cent. If the milk is left to it- 
self, it solidifies in about 20 days, when it is stripped off the wounds 
or taken out of the leaf-cups or holes in the ground, and kneaded 
into a ball, whence the designation of ball rubber for this product, 
Leaf or slab rubber is thus prepared. Tho fresh milkcollected 
within 24 hours after incision, is poured into boiling water, and 
the mixture is briskly agitated until the rubber separates and can 
‘be handled without. sticking and kneaded. A more elaborate plan 
is to run the milk into wooden bins partially filled with water, on 
which the rubber begins to float after a time. The rubber, while 
still liquid, is removed and boiled over a slow fire in iron pans 4 to 6 
foct in diameter and 24 feet deep, two parte of water being added 
and the whole stirred constantly. When coagulated, the rubber is 
removed with iron forks, pressed, again boiled and pressed, sun- 

.dried, and washed over with lime. 

‘The average yield of rubber is one-third the weight of the semi- 
liquid latex. Ball rubber is obviously more impure than loaf rub- 
‘er (the impurities often reaching 35 per cent). Owing to longer 
exposure to oxidation, while coagulating naturally, it also gives a 
smaller yield. Even when loaf rubber is made, a certain quantity 
of tho ball kind is obtained from what collects subsequently and 
solidifies in the wounds. The ball rubber, when just pulled off the 
tree, contains about 17 per cent. of moisture, which, however, it 
soon loses after being rolled up and sumed. 

The yield of course varies very much with the size ond ago of 
the trees and the number of aérial roots, and with the weather, 
Unseasonable rain may wash away almost all the latex. Middle- 
aged trees are the most productive. Large healthy trees have beon 
known to yield as much as 150 to 200 Ihs.; but the average yield, 
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in the present condition of the forests and plantations, is only about 
10 Ths, per tree. 

The tress require at least one year’s rest between two tappings, 
otherwise they decline in health and may even die. Gamble recom- 
mends a rest of two years. 

‘The total exports of India-rubber from and through Assam 
amounted, in round numbers, to 7,500 Ibs. in 1887-88, of which 
1,000 Ibs, came from Bhutan and other tracts inbabited by bill 
tribes. Tho price of the rubber at Caloutta fluctuates considerably, 
hut the average may be taken at Is. 80 per maund, or very nearly 
Re. 1 per 1d. 

Gutta-porcha is closely related to caoutchouc. The treo that 
yields the gutta-porcha of commerce, Dichopsie Gutta (one of the 
Bapotaca) is not a native of India; but one Indian species, D. 
polyantha, yields a very good article, quite capable of exploitation. 
‘Mr. B, F. DaCosta claims to have discovered in the latex of Zu- 
phorbia neriifolia a substance having the properties of gutta-pereha 
and capable of being substituted for it. 

CHAPTER VIIL—UTILIZATION OF ANIMAL, PRODUCTS. 


Tho most important of these are lac and lac dye; silk ; honey, 
wax, and manna ; end hides, horns, bones, and ivory. Under this 
head may also be included hunting and fishing. 

, Szctron I,—Lac anv Lac DYR, 

Tho tao insect (Cocous Lacca) frequents a great, many species of 
troes and shrubs, but of these Schleichera trijuga, Butea frondosa, 
Zizyphus Jujuba, and Shorea laccifera are alone gregarious enough 
to bo regularly exploited for lao without resort to artificially-raised 
plantations.* 


i Besides the above, the following trees and shrubs are frequented by the luo 
insect 


Acacia arabica and Catsobu. Garruga pinnate, 
Anona squamosa, Kydia oalyeina, 

Butea frondoca and superba. Lageratremia parviflora. 
Carissa Carand Mangifera indioa. 

Celtia Rozburghii Nephelium Litehi, 
Croton lacciferus. Ougeinia dalbergioides. 
Dalbergia latifolia and paniculata, | Pithecolobium dulve. 
Dickrostacheye cinerea, Prosopis spicigera, 
Dolichandrone Rheedii, Pterocarpus Marsupium. 
Briolena Hockeriana, Schima crenata, 
Erythrina indica, Shorea robusta. 

Foronia Elephantum, Teotona grandis, 


Ficus bengaleasis, cordifolia, elae- | Terminalia tomentora, 
tice, glomerata, and infectoria, | Zizyphus eylopyra, 
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‘The lac insect breeds twice, and, in Mysore, even three times a 
year, but the spring brood yields the largest quantity of Inc. As 
the insect can survive and form thick incrustations only on twigs of 
generous growth, the trees on which it is cultivated should always 
be pruned and lopped, in order to induce an abundant crop of 
strong juicy shoots. In the case of Hutea frondoaa, it will doubt~ 
less be best to adopt pollarding outright. z 

To cause the insect to spread over the whole tree or bush, the 
brood lac, as it is called, which is nothing more than fresh-broken 
Jac from which the young insect has not yet swarmed out, is cut 
up into short pieces 6 to 12 inches long end tied up ‘at various points 
in the crown, after being surrounded with a few wisps of straw in 
‘order to protect the young brood inside from injurious weather in- 
fluences and to create numerous points of contact with the branch 
to enable the larve to pass over at once. The pieces should be 
tied up in the upper and middle branches, so that sny wandering 
larva that may fall off from them may not be lost on the ground, 
but find a lodgment on the lower branches immediately under= 

* neath, 

The brood lac may bo gathered without any danger a whole fort 
night before the young Jarvm swarm out, so that there is always 
time enough to plant them on any number of trees. 

The wood of the tree on-which the brood Ine is to be tied shonld* 
not be harder than the wood of the tree from which it has been taken 
off ; othorwise the larve may not be sufficiently powerful to draw 
nourishment from the new host. On the other hand, brood lac 
from harder-wooded trees may gonerally be safely propagated on a 
softer-wooded one, 

As soon as the larvee issue forth from the Inc, they crowd over the 
whole crown, attaching themselves to wherever the bark is soft and 
juicy enough and soon covering the entire length of the twig with 
their incrustations, The male Jarvee swarm out, attach themselves 
to the host, and begin to form incrpstations round themselves 

* exactly like the fomale larve. But when they become mature, 
they leave their cells to impregnate the females, now also mature. 
This exit of the perfect males must not be mistaken for the swarm- 
ing of a young brood ; lac broken off at this stage would be utter- 
ly worthiess both for propagation and for sale. 

The lac insect is extremely sensitive to low temperatures and to dry 
heat. It has also many enemies, Ants invade lac-bearing trees in 
numbors for the sweet excretions, They bite off the enda of the 
white flaments and thus prevent a suificient supply of air from 
reaching the insects ; but they aro easily kept off by surrounding 
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the foot of each tree with wood-ashos or by tempting them with 
other more attractive food. ‘Monkeys also break off and chew tho 
inorustations for the same sweet substance and injura more then 
they can eat. Tho larva of a moth (Galeria ?) bores through the 
cells, devouring the jnicy females. A ‘Tinea also works its way into 
the cells and eats the colouring matter. No mode of protection 
has yat been devised against these two last pests. 

What is not required for propagation is sold. This Ino also is 
gathered before the young brood can make its appearance and 
exhaust the dye. In this unprepared condition the lao is techni- 
cally called stick lac, To obtain the dye, tho stick-lao is passed 
under @ roller in order to detach the incrnstation from the wood 
which it surrounds. The small portion still remaining is picked 
off with the hand. Tho separated Inc is then crushed and washed 
in water, which offeetually removes all the dye. ‘The water is strain- 
ed and the dye allowod to settle, precipitation boing assisted by 
an admixture of alum or lime, ‘The water is drawn off and the 
sediment collected, prossod into cakes, and dried in the sun, Cot- 
ton wool is often saturated with the dye and used by confectioners” 
for colouring sweetmeats, and by women for rouging their hands, 
feet, and faces. Since the introduction of aniline dyse, the demand 
for lac dye has become insignificant, 

‘Tho resinous portion or real lac (in this condition termed seed lac) 
is dried and placed in a long bag of fairly close-woven cotton 
drill, The bag is held by two operators over an open charcoal fire, 
swhich melts the lac inside. ‘The men, one at each end, now begin 
to twist the bag in opposite directions, so that the melted lac is 
forced through the cloth and drops into » long trough underneath. 
From this trough, which is hot enough to maintain the lac in a 
molten condition, a third operator throws a ladlefal on toa smooth 
hollow cylinder of porcelain or metal filled with warm water. 
Without any delay a fourth operator quickly spreads the lac evenly 
over tho cylinder with an aloe or plantain leaf, ‘The shoot of lao 
is at once lifted off, and waved about in the air for a moment or 
two until it is quite crisp. This is the shellac of commerce, The 
cylinder is kept warm to prevent any portion of the lac adhering 
to it. In Bengal, the shellac is often solidified on plantain stome. 
If, instoad of using the cylinder, the melted lac is dropped upon a 
smooth plane and assumes the shape of mall ginger nuts, it be- 
comes button laa, which generally commands highor prices in the 
London market than shellac, 

Sohleichera trijuga furnishes the most valuable product, a bright 
smber-coloured lnc. The lac of Butea is reddish, 
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‘The total inland trade in lac in India proper, carried by rail and 
river in 1888-89 was composed as follows :— 


Btick lac, «. 200,000 msonds, worth 86 laichs of rupses, 
Bhellac, 4. 125,000, yg O58 yw 


In India lac is used in the manufacture of bangles, lacquer ware, 
varnishes, and sealing wax ; in Europe for the preparation of spirit 
varnishes, coments, lithographic ink, and soaling wax, and for the 
stiffening of hats. 


Szorton I.—Srur. 


Perhaps no country in the world is so rich in indigenous silk- 
producing insects as India, the number of species exceoding thirty. 
They are divided by F. Moore into— 

I.—Twe MULBEARY-FREDING GROUP, representod by the various 
domestic Bombyces and by the wild Theophila. Theophila Huttont 
is abundant in the North-West Himalayas, but Mr. Cotes says: 
“ Tt has not been found possible to rear the worms successfully in 
captivity, and the silk is not made use of commercially at present. 
‘The worm is bivoltine in Mussoorio.” ‘The name of tho group is 
misleading, as several species feed on other Urticaceous plants : 
thus 7. religioea, tho jori of Assam and deo-mooga of Cachar, lives 
on Fidus bengalensis and religiosa. 

TL.—Tng Auras anp Ext group, comprising the genus Attacus, 
A, Altas is found in many parts of the ompiro feeding on. a variety 
of trees. It is ‘not cultivated, but its silk, when procurable, is 
highly prized. Tho ori ailk, possessing little lustre and not capable 
of being reeled, but extremely durable when woven, is produced 
hy 4. Ricini, which is entirely domesticated. : 

IL—Tax Actras anovr.—A. Selene is found in many parts of 
India on Pieris ovalifolia, Coriara nepalensie, chorry, walnut, Odina 
Wodier, &c. Mr. Cotes says that no use is mado of its silk. 

IV.—Tax rosern avy’ 40004 anour, comprising the large genus 
Antherwa. The two most important species, and indeed the most 
important of the wild silk-producing moths of India, are the tueser 
(A, Mylitta) and the mooga (A. Assama), The former is bivoltine, 
the latter multivoltine, the first and last crops beifig most prodno- 
tive as wellas of the highest quality. Both are largely reared in the 
open air, the tusser chiefly in the Central Provinces and in Chhote 
Nagpur on various trees, the principal of which are Terminalia 
tomentosa and Anjuna, Lagerstremia indica, Carissa Carandas, and 
Zizyphus Jujuba, the mooga in Assam on Machilus odoratissima 
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and Tetranthera monopetala, The trees have to be pollarded both 
for convenience and to produce a good crop of leaves. 24 Ibs. of 
mooga eilk per acre, valued at Re, 110 to 130, is a good out-turn. 
‘The expense of ronring is trifling. The cocoons of both the tnsser 
and mooga worms can be recled and yield a valuable silk, that of 
the former being remarkable for its strength and durability and 
consisting of tape-like, not tho usually oylindrical, filaments. 

‘V.—A MISOELLANEOUS GrovP, including Rhodia Newera, found 
in Sikkim and Nepal, and Cricula érifenestrata, or the mango silk- 
worm, distributed in most parts of the empire. The silk of the 
former is not used, while that of the latter cannot be reeled and 
is not of much value, 

‘The Inland Trade Returns for 1888-89 for India proper show a 
-trade in home-produced raw silk valued dt nearly 2 crores of rupees. 
The trade in silk fabrics, independently of a large local consump- 
tion, reached the figure of 60 lakhs. 


Section IlI.—Howzy, Wax, axp Marwa. 


Honey and wax can, for the forester, be only natural products ¢ 
but, thanks to the teeming numbers and extensive distribution of 
our wild honey-making bees, they are obtainable in very large 
quantities, especially where rocky soarps and large trees abound, 
The combs are often ax much as 6 feet long and 3} feet" brond. 
The usual mode of collecting the honey is to emoke off the bees, 
the men covering themeelves with blankets and carrying a torch 
at the ond of a pole, This practice injures the Honey ; but there 
ure some tribes which possess the secret of anointing their bodies 
with some substance, so that not a single bee will touch them. 
The honey is obtained by expression. Tho remains of the comb 
are then put into boiling water, the wax soon floating on the top, 
where it hardens on the water being cooled. In this state the wax 
is known as yellow or virgin wax. Tho best honey in India is 
made by a species of Trigona, which is a small stingless beo and 
builds its comb inside hollow. trees. 

‘Manna or honey-dew is the aweat substance excreted chifly by 
some Aphidm, In certain, especially dry, years, those insects 
breed in enorméus numbers, so that every tree of the species on 
which they live becomes infested with hundreds of thousands of 
thom. The total amount of sweet substanco excrated is then 60 
large, that the leaves and twigs become ‘éovered with a thick 
syrup, much of which also fally upon tho-ground, ‘The species 
frequented by such insects aro principally gregarious conifors and 


. 
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only a fow broad-leaved species, such as Elaodendron’ glavcum 
and sél, . . 

Honey-dew is eagorly gathered, for home consumption, by the 
inhabitants of the Himalayas. ‘The oncrustation is washed off the 
leaves and twigs in hot water, which dissolves it at once. The 
syrup is then strained and boiled down to the consistence of honey, 
for which it may be easily mistaken by its appearance. A cop 
siderable proportion of the honoy-dew oryiallises at ordinary tem- 
peratures. 

Szorron [V.—Hrpus, woans, BONES, AND IVORY. 


Every year thousands of cattle die inside our forests, the oar- 
vasses remaining unappropriated by the Hindu owners. Unless 
arrangements are made to secure tho hides without delay, carrion 
eating birds and quadrupeds soon destroy them and valuable raw 
material is thus lost, Excluding Burma, the inland trade during 
1888-89 in raw hides amounted to 75 lakhs of rupees and in leather 
to 83 lakhs, These figures leave out all local consumption, which 
is worth many times more, since évery village has its tannors and 
“nearly every village its shoemaker, In the same yoar Calcutta 
alone exported to inland places 30 lakhs’ worth of loather goods, 

The horns of the dead cattle, especially if they are buffaloes, 
are also worth collecting. There are, at present, practically no 
workers in horns in India, but there is a large oxport trade in 
them to Europe (about 65,000 maunds, of an aggregate value of 
9 lakhs of rupees), and the day cannot be far distant when combs 
and other articles will be extensively manufactured from horns in 
India itself, instead of tho raw article being sent out of the coun- 
try or allowed to perish in the forests and on the outskirts of towns 
and villages, 

The so-called horns of deor contain no horny matter at all, but 
consist entirely of bone and really constitute an inferior kind of 
ivory, A amall quantity of deer horns that have been shed can be 
collected imalmost every forest and would command ready sale. 
As regards ivory, since the number of elephants is kept down by 
the kheddah operations, and elephants live to a great age, the 
annual find will always bo insignificant and irregular. 

Bones are used for buttons, handles of knives, &0., and aro also 
ground into meal for manure, A large export trade to England in 
bone-meal has recontly sprang up from Bombay and Kurrachee 
and along the routes Idading to those ports. The total exports from 
the country amount to about 50,000 tonsa year, The price of the 
meal in Bombay is Rs. 35 to 45 per maund. As yet the Indian 
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ryotis too prejudiced to uso bono manure, but before long the prejue 
dice will disappear, and then every scrap of bone lying in the forest 
will become marketable. 

The best way to dispose of the products grouped under this head 
ia to give out annual lenses for their collection, but great care 
must be taken that the animals aro not poisoned or shot by the 


Szoroy V.—Howmixa axp fiserva, 


In all advanced countries considerable income is derived’by the 
ownors of forests and streame from hunting (inoluding snaring 
and trapping) and fishing ; and, whoro dangerous animals abound, - 
special arrangemonts are maintained by the State for their destru- 
tion, Two principal causes havohitherto militated in India against 
the introduction of laws to regulate hunting and fishing : (1) the 
gteat abundance of game and fish in comparison with the wants 
of the apathetic population, and (2) the unwillingness of an im- 
portant section of the community to submit to restrictions in the 
matter of sport, An excellent beginning has, however, now been 
made in the Central Provincos and Madras, close seasons have 
been declared for certain descriptions of game in most provinces 
as far as the State forests are concerned, and numerous munici- 
palities troat somo kinds of dead game as contraband during the 
breeding soason. Fire-conservancy has also operated in the pre- 
servation of game and fish by closing the conserved forests during 
nearly half the year, and thus affording gamo a safe rotreat and pro 
tecting thohigher reaches of rivors from molestation. Circumstan- 
cos are thus ripe for extended imperial legislation, which cannot 
be undertaken tov early, and which the Supreme Government 
have already undor their earnest consideration. 

In regulating bunting tlie following general points, amongst ~ 
numerous others of a more special or local charaoter, must be kept 
in view :— 

(1). Soparate rulos must be made for animals dangerous to man 
and cattle. If such animals cannot be exterminated, their numbers 
must be kept down as low as possible; hence special facilities 
should be given for thoir destruction, and rulos must be relaxed 
and large discretionary powers given to the superior local officials 
in the ease of rogue elephants and man-eating Felida ‘ond Canidae, 
Where dangerous animals abound, the District Magistrate or 
Divisional Forest Officet may surely be empowered to organize 
and conduct annual expeditions for their destruction, a reasonable 
budget grant boing allowed for necessary expenses. Forest con- 
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iservancy, by affording incronsed cover and protection and a larger 
supply of food, favour in a romarkable manner the multiplication 
of elephants and beasts of prey. The rewards offered for killing 
dangerous animals must be adjusted to the urgency of their destrao- 
tion : a single tariff for an entire province and sometimes even an, 
entire district ia a mistake. Solitary wild boars not unfrequently 
become dangerous enough to require being specially marked down 
for destruction. 

(2). All vegotable-feoding mammalia aro harmful to field erope 
as well as to forest growth." Pigs will broak through almost any 
fence, and deer and antelope will cloar most obstacles that can be 
put up to stop them, Limitation of their numbors is, therefore, 
in the interests of all. ‘Their total annihilation would boa mistake, 
for Ly their presence the ravages of the lurge beasts of prey 
amongst men and live-stock are restricted, and they supply a largo 
part of the population with meat, and provide an innocent and 
absorbing pastime, than which nothing better can be conceived for 
developing sense of locality, powers of observation, capacity for 
endurance, fortility of resource, self-control, and promptitude of 
judgment. Moreover, the right of hunting them may bo sold for 
’s sum of money large enough to more than cover the'risks arising 
fiom their preservation. In the case of deer and antelope no 
hunting should be allowad during the rutting time, and the killing 
of females should be forbidden during the entire breeding season, 
which extends roughly from lat July of one year to Ist March of 
the following year. After a careful study of the habits of the 
animals and the capacity of tho forests to yield them food without 
suffering real harm, the number of full-grown malen and females 
to he preserved in ench forest should be fixed, ali above this num- 
ber being considered legitimate quarry.f If tho actual numbers 
are under this minimum, no hunting should be permitted until its 
figure has beon reached. In the case of forests bordered by ox- 
tonsive cultivation, the safoty of the fields must also he considered 
in fixing the head. of gamo to be maintained, but their ravages will 
usually be found confined to a very narrow belt of cultivation, and 
the owners of fields lying within this belt will in any case find 
their compensation in a lower assessment of land revenue, Ag 


 Elophents aro under the protection of » special Act, and the Forest Depart: 
ment oan only suggest their being caught when they have become numerous 
‘enough for a kheddah, 
* This may sound unsportemantiie, but our concern is with the good of the 
country—forestsy iret, sport afterwards, : 
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regards pigs, they are so prolific that, in the present condition of 
the country their numbers oan seldom be kept down without tho 
help of one or more large batines a year, in which every neighbour- 
ing villager should bo invited to join, The organisation of such 
batines will cost no money, as most people will be only too glad 
to get meat free and onjoy the pleasure of the sport, and every 
one will do bis host to get rid of a pest that ravages his crops. 
(8). The destruction of birds other than game and edible birds 
should be forbidden, and for these latter a close season should bo 
observed, long enough to allow the young to be sufficiently grown 
to take care of themselves. The Contra! Provinces Government, 
acting on the advice of thet accomplished sportsman and naturalist, 
Mr. R. Thompson, has adopted the following limits for the various 


game and edible birds:— E : 
1, Sand grouse, ... sss lst Ootober to $lst May. ieee 
2. Pea-fowl, » 1st March to 830th November, 
8. Jungle fowl, so on ” ” 


4. Spor-fowl, .. nom ” 
re { Partridge, grey and painted, 1st June to 80th November. 


black, s+ Let January to 30th November. 
6 Quail, os Ist May to 80th November, 

7 Bush-quail, mom on » “ 
8. Bustard-quail,... teihghe BL ais ‘a 

9. Bustard, i a ae a 

10. Lik-florikan, 


11, Bpurred goose, 

12, Goose-teal, ... 

18, Whistling teal, 

14, Grey duck, ” ie 

25, Green pigeon, lst February to Stet July. 

16, Blue rock-pigeon, . 1st November to 80th Jane, 

17, Doves, oe +++ lst Novembur to 81st May, but for 
Turtur senegalensis, lat Feb- 
quary to Stet July. 


‘Most birds are the foroster’s friends, and should, therefore, be 
carefully protected by him. 

(4). Tho practice of suaring of birds in the vicinity of large 
centres 6f population should be discouraged or oven put down as 
much as possible, in 

(5). For the destruction of a proclaimed animal, such as a 
man-eating tiger, rogue elephant, éc., throe lines of action offer 
themselves, Eithor the local officials may organize an expedition, 
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or a single individual or party may receive exclusive permission to 
hunt it, or numerous partios acting indepondontly of each other 
may be allowed to pursue it. The first system is obviously the 
most likely to succeed and exposes the forest to the fewest risks. 
Failing it, the second system is to be preferred, but the forest 
officer must assure himeelf that the individual or party commands 
all the necessary resources for success. 

(6). For the destruction of ordinary game, the right to hunt 
in a specified locality may be leased to a single party, or all may 
be allowed to come who obtain a permit to hunt. The country is 
at present not advanced enough for the general adoption of the 
former alternative, which is without doubt the one to strive for, as 
it fixes responsibility and the wealth and position of the singlo 
lessee are a guarantee of bis good faith. In adopting the other 
alternative a reasonable feo should, whenever possible, be charged 
as the price of the permit. The amount of the-fee should be re- 
gulated principally by tho value of game in the locality, the 
accessibility of the forest, and the numbor of applicants. If it is 
desired to limit the number of applicants, high feos should be 
charged. ‘The feo may be fixed for the whole year, or the year 
may be divided into periods, tha scale of faas for ha several periods 
being proportionate to the dangerous nature of the season for for- 
est conservancy and the convenience of the time of the year for 
seeing and tracking game, The levy of the fees should be based 
on the number of “effective guns” with the party, ie., the num- 
ber of persons carrying and using guns. Tho number of elephents 
used in hunting should also be taken into account, and a certain fee 
charged for each such elophant, All other things being the same, 
the success of a hunt will depend on the number of elephants used, 
and sportsmen possessing the means to employ elephants are ipso 
facto able to pay highor fees than other people. Moreover, ele- 
‘phants crush and break » good deal of the forest growth, besides 
grazing as they move along. On the other hand, sportsmen mount- 
ed on elephants hava less temptation to fire the grass, and are more 
to be trusted than the majority of those who cannot afford the nso 
of elephants, The fees should in any case be high enough to - 
leaye a reasonable surplus after paying for additional establish- 
ments required by the increased supervision necessary for control- 
ling the hunting. Every large hunting party should be ‘aceompa- 
nied by a trustworthy official, whose special duty will ba to look 
after the followers and prevent acts endangering the safety of 
the forest, particularly when the party is encamped inside the . 
forest. . 
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‘Fishing is very much move casily regulated than hunting, It 
involves but little, if any, risk to’ the forest, and is limited to defi- 
nite lines, and may often even be restricted to certain lengths of 
the course of a stream or to pools and tanks, Hence the sole ob- 
ject to be sought in prescribing rules fog fishing is tho preservation 
‘of the fish, and to this end the poisoning or damming up of water 
should be absolutely prohibited and a minimum size of mesh should 
be fixed for fishing nets. A close season may also be prescribed 
for fishing generally in epecial spawning grounds or for particular 
kinds of fish everywhere. For purposes of revenue, the right of 
fishing may be leased or a certain feo maybe levied per net or rod. 
In the rains, when the rivers are in flood, the water-courses that 
are at other seasons dry, become rapid torrents, and fish come up 
them in shoals and are easily clubbed. From people who thus 
club fish and from those who catch fish by torchlight from under 
stones and boulders it will always be difficult to collect revenue. 
‘The latter practice must, however, in most cases be forbidden. 


x * CHAPTER IX.—MINERALS, 


Numerous mineral products are obtained from forest areas. 
‘Tho principal of these are building stones, which may be either 
for out-stone or for rubble (including boulder) masonry ; flag- 
ging and paving stones; slates ; metal for macadamised roads ; 
gravel and sand ; lime-stone for mortur aud plaster; gypsum, 
Kaolin and potter’s clay ; talo and mion ; coloured clays for plas- 
tering and dyoing ; peat and lignito ; ores ; and gold ; and so on. 
These various materials may be obtained either (1) by quarry- 
ing, or (2) by cutting down or breaking up a hillside, or (8) by 
collecting off the surface of land producing or capable of pro- 
ducing forest, or (4) by gathoring from stream beds, ‘The second 
of these methods is an extremely destructive one, unless the por- 
tion of the hill to be cat away is judiciously chosen and is of 
Timited extent, and the stones removed are not allowed to bo 
rolled down the hillside. The danger is greatest in loose sand- 
stone and metamorphic formations, especially when only particu- 
wr strata are exploited, in which oase the removal of theso strata 
~"‘necetstrily undermines thoso overlying them. Unless precau- 

‘tions’ ere rigidly enforced, any kind of vegetation on the hillside 

will become impossible and the safety of the hillside itself will be 
threatened. , The third method, which is very commonly resorted 
to in broken country of trap and sandstone formation, is always 

. harmful, As the stones Jie about evorywhore, their collection and 

removal to central oxport depdts result in much damego to forest 


NOTES ON THE UTWAZATION oF FORESTS. 41 


- “growth of all ages. Quarrying into the earth is much less dan- 
gerous than the two methods just referred to; but unloss regular 
metalled roads or tramways are made to the quarry, the constant 
going to’and fro of heavily laden carts will do damage to a large 
extent of surrounding forest. ‘The least dangerous of all the four 
methods is collection from the beds of streams ; the materials being 
taken in small quantities from a great many points all along the 
course of the stream, there is never any dangerous concentration of 
traffic. 

If kankar or any other limestone is used, burning it on the spot 
secures economy both of fuel and carriage. The kilns should be 
constructed only on opon sites somo distance from good forost 
growth. The most convenient mode of levying paymont, when 
tho utilization is on a large scale, is to lump up the price of tho 
firewood and stono togethor and to chargo a fixed rate for one 
burning, according to the capacity of the kiln, By this means 
the worry and labour of frequent measurements and of watching 
against unpaid removal, as well as all chance of disputes, are effoo- 
tually avoided, and no premium is offered on careless or unskilful 
burning. In the dry shallow beds of streams issuing from the 
Himslayas, numerous pebbles and boulders of limestone are annu- 
ally brought down by the floods during the heavy rains. They 
are collected without trouble, and yield excellent lime which is 
much in request. This limestone is best sold by leasing for a 
lump sum, for a whole year or season, definite lengihs of the 
stream course, and then the price of the fuel should be separately 
reooverod at_so much a charge according to the capacity of the 

in. ya 

‘The exploitation of ores will nearly always be effected on the 
same basis as that of limestone, Iron-smelting, on a small scale 

* and according to most primitive methods, is carried on in many of 
our forests. 

In several of our rivers washings of the sand yield a small 
quantity of gold, As it is impossible to check the quantity col 
lected, each collector should be made to pay a certain feo pe 
month o season, according to the richness of the sands. | -. 

Stones for building, paving and road-material, and other minerals 
are best sold by monsurement, although exceptional ‘casos may 
occur in which the levy of a fixed rent will be found préferable. 


PART Iil. 
: MINOR FOREST INDUSTRIES, 


‘Ta only minor forest industries that will be dealt with in this 

Part are— 

. I~Charconl-burning. 
11.—Manufacture of entch and katha. : 
ILL.—Distillation of sandal-wood oil, 
IV.—Preparation of turpentine products, 
‘V.—Imprognation of timber with antiseptic substances. 


Several petty industries have already been briefly described in 


Parts I. and I; as, for instance, the manufacture of tar at page 
147, Vol. XVI, the distillation of toak and deodar oil at page 17, 
and so on, In the course of a few years the number and oxtent of 
these minor forest industries in this country aro certain to undergo 
an enormous expansion, requiring the employment of hundreds of 
thousands of the population, 


CHAPTER 1.—CHARCOAL-MAKING, 


If wood is burnt with froe nocoss of air, there will be nothing 
left of it but a small quantity of ash varying, for most of our 
species, from 4 to 2 por cont, of ite dry woight. If, on tho other 
hand, air be entirely excluded and the wood subjected to a temper- 
ature of 800° to 350° C., a number of liquid and gaseous products 
will be given off, what remains behind being charcoal, Charooat= 
making, or the carbonisation of wood, is thus only » process of 
destructive distillation, In this process all the moisture, most of 
the oxygen and hydrogen of the wood, and about half the carbon 
are oxpelled, so that the charcaal consists of the remaining carbon, 
oxygen and hydrogen, and all the ash elements, the carbon constitut- 
ing about 90 por cent. of the whole. Actually the charcoal-burner 

“aisea wood with its bark on, the result being a somewhat larger 
Proportion-than 10 per cent, of elements other than carbon. 

As jast said, more than helf the aggregate quantity of the com- 
bustibla elements, viz., carbon, oxygen, and hydrogen, is lost in car- 
honisation, But, on the other hand, the advantages gained are 
numerous and important. In the first place, the heating power of 
charcoal is very nearly twice that of the same weight of wood, being 
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“just a little inferior to that of English coal and nearly equal to 
that of Indian coal. In the second place, charcoal is easier to light 
and maintain burning than wood, and gives out a very much’ more 
steady heat. In the third place, charcoal makes e clear, smokoless 
fire, and on this accowat is preferable, for metallurgical parposes, to 
coal in the production of the finer varieties of iron and steel. In 
the fourth place, itis always ready for immediate use, whereas wood 
has to be cut or split up fo convenient sizes, In the fifth and last 
place, in addition to being so very much more effective and convo- 
nient a fuel, it is less than a quarter of the weight of the original 
wood and less than half the bulk, so that it oan stand very mach 
Jonge oarringe (at least three times as long) than wood, and thus 
enables us to utilise the small produce of distant forests that would 
otherwise be quite unealeable and have to be left behind in the 
forest to feed forest fires, favour the unchecked multiplication of 
destructive insects and fungi, and impose a forced limit on the 
improvement of the stock, 

‘There aro numerous methods of making charcoal, but they may. 
all be reduced to three main systems, according to the care taken 
to exclude air, Those three systoms are (1) carbonisation in re 
torts and close ovens, (2) carbonisation in ordinary kilns, and (3) 
carbonisation in open pits. 

Whichever method is adopted, it is necessary that all the wood in 
process of carbonisation should be converted into charcoal as nearky 
43 possible simultaneously; otherwise those pieces which were car- 
bonised first would bocome partially or wholly consumed, or would 
at any rate detericrate under continued oxposure to the intense 
heat, while the carbonisation of the remaining wood was being 
completed. Hence, woods of very different densities, as well ae 
pieces of very different thicknesses, should never be mixed toge- 
ther. There is also another objection to carbonising woods of dif- 
ferent densities together. The quality and, consequently, also the 
use to which the charcoal is put, depends to a great extent on the 
density of the wood; so that the different qualities of charcoat 
should be kept apart from the beginning, as it would be impossible 
to separate them afterwards, Very thick pieces must, in any case, be 
split up in order to hasten the carbonisation, and the thicker billeté 
may also be split up so that they may be carbonised with thin- 
ner ones. The pieces to be carbonised should be dressed straight, 
in order that they may pack close together. Unsound wood should 
never be used, as it will yield no charcoal, Lastly, if the wood is 
to be carbonised in retorts or close furnaces, it should be as dry as 
possible in order to economise both frel and time ; and if it is to be 
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carbonised by any other method, which requires the admission of & 
cortain considerable quantity of air to produce the necessary tem- 
perature, it should be just dry enough to develop that tempera- 
ture without burning too rapidly and being consumed to no pur- 
pose, In tho latter case, the quantity of moisture allowable will 
be in direct proportion to the dryness and high temperature of 
the air, the defective nature of the covering over the kiln, and _ 
exposure to winds. 


© Srortow IL—CARBONISATION IN RETORTS AND CLOSE OVENS, 


In every method of carbonization in retorts or close ovens the 
double object is sought of obtaining the charcoal and of seouring 
the products of distillation, thus allowing no portion of the wood 
to go to waste, 

A convenient and general form of oven used in England consists 
of a cast-iron cylinder laid horizontally in masonry with a firee 
place below. The wood is put in at one end, whioh is then closed 
‘with a well-fitting iron door that is carefully luted to render it com- 
pletely gas-tight. For the first two or three hours the fire is kept 
low to dry the charge of wood. It is then driven hard until carbo- 
nization is completa ; but if the operation is conducted too quickly, 
the yield of charcoal may be reduced by as much as 80 to 45 per 
cpnt. A charge of 100 stacked cubic feet of wood requires 12 to 13, 
hours to give tho best results. During carbonization the following 
process takes place. First, the free moistnre of the wood is driven 
off; then, as the temperature is raised and decomposition of-the 
wood occurs, acetic acid and water are given off, followed by tar 
and volatilo oils, and lastly by uncondensable gases, viz., carbon 
monoxide and dioxide, and marsh and olefiant gases. The pro- 
ducts of distillation escape through a pipe at the other end, whence 
they pass into the condenser. Tho condenser pipe gots rapidly 
clogged with tarry matters; it must therefore bo composed of 
short straight lengths that may be apeedily cleaned out. At tha 
exit ond of the condenser pipe there are two outlets, through the 
tower one of which pass out the condensed products, consisting of 
water, pyroligneous acid, ammonia, tar, naphtha, and various oils 
and resinous matter ; through the upper the uncondensable gases 
above mentioned, which, instead of being allowed to pass off into 
the atmosphere and taint it, are conducted into the fireplace to 
feed the fire. In order to utilise to its fullest extent the heat of the 
fire, the products of combustion, with the heated air, are made to 
circulate in an enclosed space, between the oven and the floor of 
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a drying room above, before passing up the shaft of the chimney. 
In this drying room is stacked the wood to be carbonized after- 
wards, Any number of ovens may be set up side by side in the 
same building. The condensed products of the distillation are 
delivered into w tank, where the tar settles down to-the bottom 
and is drawn off, while the supernatant liquid, after the lightor 
tarry and carbonaceous matters which rise to the top have beon 
skimmed off, is pumped up into a reservoir containing a solution 
of lime or soda to form the acetates, from which the pure acetic 
acid of commerce may then, if required, be distilled after admixture 
with sulphuric or hydrochloric acid. When the ran of liquid from 
the condenser ceases and the exit pipe from the cylinder becomes 
cool, it is known that the distillation, in other words, the oarboniza- 
tion, is complete. Tho fires are allowed to die down, the door ie 
opened, and the charcoal raked out into » deop iron waggon with 
8 close iron cover, which is Inted down with clay to prevent the 
charcoal from taking fire in contact with air. 

Tn some other works in England, instead of the cast-iron oylin« 
ders, they use more or less square ovens, into which the obarge is 
introduced in sheeteiron wagons, The waggons are filled up to 
about 18 inches above the sides ; with the progress of carbonization 
the contents ultimately subside below the sides. In this method 
the charcoal is at once withdrawn in the waggone and thus runs 
no risk of breaking. 

The disadvantages of the cast-iron cylinders’ aro a liability to 
crack, and a larger consumption of fuel owing to the thickness of 
the plate. On the other hand, the wrought-iron ovens are apt to 
Jeak at the joints and doors, to warp with the heat, and to be more 
quickly corroded by the acid products of the distillation. ‘Tho 
yield of charooal in hoth kinds of apparatus slightly exceeds 25 
per cent, of the weight of well-reasoned wood ; but this of course 
leaves out of account the fuel consumed below the cylinder to 
effect carbonization, 

A form of apparatus much used in France consists of a cylindri- 
cal cast-iron retort, which, after being charged and closed, is hoist- 
ed into a close-fitting brick furnace or jacket with a fire-place at 
the bottom. A strong air-tight cover is put over the furnace. 
As soon as the distillation is finished, the retort is hauled out and 
afresh one put in. In another very convenient form of apparatus, 
M. Kostner’s pattern, the retort is fixed and built round with 
masonry. Both pattorns aro very simple and less costly than the 
two English forms described above, but their object is principally 
to obtain a good yield of pyroligneous acid. 
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Apparatus have also been invented for distilling sawdust. Ow- 
ing to its finely divided state, sawdust cannot be distilled in the 
ordinary retorts, as it forms a dead mass and beoomes carbonised 
only superficially. For. this reason, the sawdust is fed into the 
retorts very gradually, and is constantly moved on, on an endless 
iron band, until it finally leaves the retort at the other end in a 
fully carbonised condition. The charcoal is comparatively useless, 
but it may be made up into patent fuel. 

Very successful carbonization may be effected in ovens built 
entirely of brick masonry and ending in a narrow chimnoy. Such 
‘ovens may he made large enough to take up to 6,000 cubic feet of 
wood, The wood is carefully packed inside, several vortical flues, 
filled loosely with the smaller pieces, being formed, in order to 
sccure a froo through-draught and to distribute it uniformly. Just 
enough air is admitted through the sole of the furnace to carbonize 
the wood. The products of distillation pass out into convenient 
receptacles through openings at the sole of the furnace. The car= 
Donization is complote when the smoke issuing from the chimney 
turns from black to a bluish white. 

‘The great disadvantage attaching to all fixed works is that the 
wood to be carbonized has to be carried to them, often at prohibi- 
tive expense, Hence their general inapplicability, except when the 
products of distillation obtained serve to cover the increasod ex- 
penditare. 

To overcome this drawback various portable apparatis have’ 
been devised, two of which are described below. One of these, 
dosigned with the double purpose of effecting carbonization and 
securing the products of distillation, is M, Moreau’s patent, It 
consists of a cast-iron furnace, having the shape of an octagonal 
prism and capable of containing about 400 stacked cubic feot of 
wood (roughly about 120 mannds), Tubes fixed at the top carry 
off the products of distillation, while ingeniously designed self- 
acting valves at the bottom allow of the wood inside being lighted, 
as woll as regulate the entry of air to keep up the combustion, the 
valves completely closing of themselves when this becomes too 
active. The whole apparatus can be quickly taken to pieces, and 
transported and set up again with ease. The carbonization is oom- 
pleted in 80 hours, and the yield, by weight, of charcoal is said to 
reach 23 to 24 per cont. 

Anothor apparatus, the invontion of M. Dromart, consists of « 
heehive-shaped oven, capable of containing about 800 stacked cubic 
feot, and composed of plates of shest-iron which fit closely together 
at the edges and aro supported on a strong circular iron frame. This 
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oven, open at the bottom, is placed over a fire-place built up with 
brick or clay and provided with numerous holes through which the 
heat from below can enter it. Some of these holes are covered over 
with a sheet-iron plate to moderate the heat. The oven terminates 
in a chimney that can be closed or opened at pleasure, The wood 
is stacked within the aven through a side-door. When lurid 
‘vapours begin to issue from the chimney, an event that is not long 
in ocourring, the carbonisation is complete. All that has then to 
he done is to close the chimney, put out the fire under the oven, and 
allow this latter to cool down. ‘Tho upparatus is extremely porta- 
ble, and the fire-place may be built up anywhere without skilled 
labour. 

As contrivances merely for the manufacture of charcoal, neither 
of these two last-deseribed or other similar apparatus are likely to 
como into genoral use, as they can never supersede the inexpen- 
sive wholesale methods of carbonization in ordinary kilns, which 
can, besides, take in picoos of uny size without requiring them to 
be split up small, Those permitting of the utilization of the pro- 
ducts of distillation must, however, at no distant date, enjoy a 
certain extended application in India in meeting the large demand 
that is sure ta arise for acetic acid, wood spirits, ether, creosote, 
-tar, de. 

Szorton IT.—CanpontzAT1I0N 1 ORDINARY KILNS. 


In every system of carbonization in ordinary kilns, the covering 
over the wood is a rough one (generally of leaves and earth), tho 
wood in the kilns has to keep up its own combustion, and the em- 
placement of tho kiln is not in any way built up. : 

There are numerous forms of such kilns, but only four of them, 
which are simple to build and manage, and are thoroughly praoti- 
cal and in very general use, will be described. They are (1) the 
paraboloidal over-ground kiln, (2) the paraboloidal pit-kiln, (8) 
the hill kiln, and (4) the prismatic kiln. 

Annicte 1,—Tm PARAROLOIDAt OVEH-GROUND “KILN. 

Tho shape of the kiln, when it is ready to be fired, is very near 
ly a paraboloid of revolution, the formula for the contents of which 
figure is ar +, or, expressed in torms of the circumference, C 


(which basal dimension alone can be measured), £* == 50%, 


As the kiln is generally moro acuto than a paraboloid and bas 
straightor sides, it is usual to diminish the contents given hy the 
formula by 4 to 6 per cent, 
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1.—Size of the kiln, 7 


The larger the kiln is, the less will be the relative quantity of 
covering material used, the more limited the space occupied, the 
fewer the men required, and the smaller the proportion of wood 
consomed in producing the heat necessary for carbonizing the 
remainder, and henoe the lower will be the cost of carbonization. 
On the other hand, the larger kiln requires greater skill both to 
build up and to manage during the burning, and produces a harder 
charcoal, The largest kiln of the kind made in India seldom con- 
tains more than 1,500 stacked cubio feet of wood. A very convo- 
nient size for persons possessing little akill is one containing about 
600 cubic foot, ; 

(Bo be continued), 


NOTE ON THE GERMINATION OF THE KHARSHU ,, 
ACORN. . 


Iw “Brandis? Forest Flora,” page 480, it is stated that the seed of 
Quercus semecarpifolia, called Kharahuéby the Jaunsaris, ripens in 
August and germinates within a few days after it falls to the 
ground, This, however, is not the case in Jaunsar, and at the 
present time (26th Joly) almost all the acorns have fallen to the 
ground and aro in different stages of germination, Some which 
dropped from the trees at the end of June or the beginning of the 
current month have nearly completed the process of germination, 
while others which fall to the grotnd only a few days ago have 
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‘not yet boon able to develop the so-called taproot. Most of the 
acorns aro one-seeded, although same of them certainly contain 
2—4 seods, as oan bo easily ascertained not only by breaking an 
acorn open, but also by the number of distinct taproot-like pro- 
cesses which sometimes burat forth from a single acorn. 

‘What at first sight appears to be the taproot or an elongation 
of the radicle seems to mo to be something more complex, and it 
would be very interesting to have its structure examined and 
explained by some botanist, As far as I can make it out, this 
pseudo-taproot appears to consist of (1) the nutrition tube, (2) the 
caulicle, and (3) the taproot proper. 

(1). The autrition tube (so termed by me for the sake of con 

* venience) constitutes the upper portion of the pseudo-taproot, and 
extands from the base of the confer-ruminate cotyledons (still on- 
closed within the pericarp) to the invisible plumule which it com- 

+ pletely encloses. Generally it is from one to four inches long, but 
the length varies according to the distance the whole pseudo-taproot 
has to travel in order to reaoh the soil, as will be explained fur- 
ther on. The upper portion of this structure imperceptibly passes 
into the two eptyledons, and it is possible, nay, probable, that it 
is nothing more than their petioles united together. Whatever its 
origin may be, and it ia a-matter for botanists to decide, it seems 
to me to serve some important purposes in the economy of plant- 
life, which will be presently noticed, ji 

(2). The plumule, as said above, is enclosed inside the base of 
the nutrition tube, and is at first so small as hardly to be discern- 
ible with the naked eye ; but it soon increases in size with the 
growth of the pseudo-taproot. 

(8). The lower portion of the pseudo-taproot forms the tap- 
root proper. It is from 8 to 6 inches long, and is enveloped 
in a sheath-like covering formed by the enlargement of the nutri- 
tion tube: it is, 2s a rule, thicker and longer than the portion 
occupied by the nutrition tube, and the caulicle has a fusiform 
shape, and is covered with small root fibres, which it begins to give 
off immediately after the prapess of germination is completed. 

Such, in short, is the description, though a very imperfect one, 
of the structure generally regarded as the taproot of the kharshu 
seedling. Ishall now say a few words about the peculiarities the 
seed of this tree shows in its mode of germination, as far as I have 
been able to observe them, 

No sooner does the acorn fall to the ground than it begins to 
send out the complex organ just desoribed, by the development of 
which the germ-plant itself is carried away from the seed. The 

a 
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pseudo-taproot continnes to elongato, often twisting spirally round 
itself, till its growing point reaches the soil. As this does not 
generally occur for many days after the seed has begun to germi~ 
nate, and the root, before getting a proper lodgment, has often to 
toil through a mass of dead leaves, it is not unfrequent to find the 
false taproot grow to a great length before it begins to enter the 
ground, A great part of this length, however, is an elongation of 
the nutrition tube alone, the length of which, as I have stated be~ 
fore, varies with the distance the root has to travel in search for 
soil, If-the-soil is found close at hand, the nutrition tube is only 
a fow inches long ; if, on the contrary, the surface of the soil be 
remote from the position occupied by the seed, it will elongate 
considerably in order to reach this surface. 

‘When onco the growing point of the root has penetrated the 
soil to a sufficient depth, in which act it is greatly assisted by the 
gelatinons eubstance covering it, the nutrition tube ceases to - 
elongate, the root begins to grow thicker and longer and to develop 
root-fibres on its surface, the portion of the nutrition tube ocou- 
pied by the ceulicle becomes ruptured and the enclosed plumule 
jpnrsta info view. Ewen before any rupture ocours, the place of the 
enclosed plumule can be recognised by a conspicuous protuberance. 
In the earlior stages of germination, however, while the pseudo- 

* taproot retains a uniform thickness throughout, itis rather dificult 
to detect the exact position of the plumule. 

‘Itis now easy to assign to the nutrition tube some of its functions. « 
In the first place it serves to carry nourishment from the cotyledons 
to the taproot and to the plumule in all the stages of their growth, 
i.e, from the time they are forced out of the closely cemented coty- 
Jedons to their full development into the seedling, Tha tube keeps 
up the connection between the cotyledons and the seedling until 
the latter is several months old, and sometimes the exhausted 
shrivelled-up remains of the cotyledons are found attached to one- 
year old seedlings by means of the dead tissue of what once formed 
the nutrition tube. In the second place, it serves to carry forward 
the future plant to a favourable place, however unfavourably the 
seed may be situated. And, lastly, it is possible that the formation 
of the nutrition tube, by removing the plumule and the radicle to 
‘a distance from the cotyledons, saves them from the attacks of in~ 
seots, which frequent the food-gorged cotyledons. . 

‘When the plamule first makes its appoarance, it is a very small 
thing, consisting merely of the terminal bud. It, however, begins 
soon to elongate itself, and when it is about an inch long, it is 
covered with a number of scale-leaves, each bearing a bud in its 
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axil, The stom continues to grow on till it is 2 to 8 inches in 
length, when the ensuing drought and frost bring it to a state 
of repose ; but during at least the first year of its life it does not 
develop the true leaves, and is a slender, delicate-looking leafless 
shoot. The taproot, on the contrary, grows both in length and 
thickness in a marked manner ; and while the stem is still only a 
delicate leafless organ, it is not unfrequont to find the root increased 
to more than’6 inches in length and a quarter of an inch in 
diameter, At ths commencement of the following spring the seod. 
lings begin aguin to push up, but it is not till the rains have set in, 
ie, till they are nearly a year old, that they develop their first 
leaves. A few exceptional cases, however, occur in which the first 
true leaves are formed during the eame year in which the seedlings 
germinate. During the first three or four years of their life most 
of the seedlings die down annually, but are soon replaced by 
stronger and stronger shoots, which spring up, in some cases, from 
bude found in the axils of the scale-leaves, but generally from 
those which, at an early period of the plant’s life, were developed 
atthe root-collum. These collum buds in the kharshu oak are very 
conspicuous and vigorous, and I have now a two- or three-year old 
seedling before mo, which, after dying down, has sent up agniz 
three strong shoots from the root-collum. While tho arial por- 
tion of the seedling thas dios down and renews itself annually, the 
root underground goes om elongating and strengthening itself by 
throwing out a number of rootlets until it is at once able to supply 
a large quantity of material to the portion above ground. As soon 
as this stage is roached, which the kharshu, I think, takes three to 
five years to attain, the stom begins to grow vigorously end to 
develop a larger number of leaves, and the scedling is then filly 
established. 

In order to enable you to verify the results of my observations I 
any sending you a number of kharshu acorns in various stages 
of the process of germination, two or three yearlings, and some 
established seedlings, 

The fact that the acorn, after the pseudo-taproot bs sufficiently 
elongated itself, contains merely the two cotyledons Armly cement- 
ed together seems to me of great practical importance, and one 
which should not be lost sight of in raising the kharshu artificially, 
The practice at present is to cover up the seed with carth to a 
depth of one or more inches, This places the cotyledons in an 
‘unfavourable situation which nature fever intended them to occupy, 
and in which they cannot get the amount of heat and oxygen 
required for the conversion of the nutritive substances contained 
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in them into materials that can be forwarded to the points where 
"growth is to goon, The consequence is that they soon decay, and 
the geri-plant being thus deprived of its only source of food-sup- 
ply perishes also. But if the seed is morely placed on the surface 
of the soil, without being covered with éarth at all, the cotyledons 
get all they require of warmth and air, and are thus able to feed 
tho germ-plant through the long nutrition tube, while the elonga~ 
tion of this Inst is carrying the germ-plant to a favourable place 
for its ultimate attachment and entry into the soil. Iam of opinion 
that it is to a want of knowledge of the physiology of the germi- 
nation of its acorn that so large a percentage of failures in the 
kharshu sowings of 1887 and 1889 in the Mohna Block are due, 


Dronan: 
26th July, 1890. Kesgavananp. 


Eorron's Norz.—We have examined under the microscope the specimens sent 
by the author, whom we must heartily congratalste on his discovery of a most 
interesting peculiarity of germination that, atrange to pay, bea never been notiood 
Defore by 20 many obsorvant Foresters who have lived for years in the midst of 
Kharsha forests. He is quite right in his conclusions as to the difference of 
nature and constitution between the upper and lower portions of what looks like 
the whole taproot, Above the lovel of the enclosed plamule the fibro-vascular 
bundles are arranged exactly as in the petioles of the folinge leaves of the same 
treo, and there can thus be no doubt that this portion consists aimply of the 
‘united petiolos of tho cchering cotyledonary masses. jubular structure is 
ensily éxplained. Before germination begins the plumule is situated at the bape 
of, and between, the two joined entyledons. When, therefore, the united petioles 
lengthen, the plomule, which ie attached to their base, is carried down with the 
base while atill enclosed between them ; henos the continuous cavity beginning 
‘from the base iteelf of the cotyledons, The root nature of the portion below the 
eval of the plumule is obvious from the presence of the axile bundle, 

Thus in the kharshu we have a wonderful natural adaptation for ensuring 
‘suoveanful germination under the donbly adverse condition of (i) an extremely 
short sonson of vegetation preesded by a severe winter and followed by a dry 
autumn, and (ii) of a thick covering of mors, Strobilanthes, &o., and dead leaves 
interpored between tho germinating seed and the true soil. ‘The elongation of 
tthe petioles of the cotyledons® carries tho germ-plant to a point where the tap- 
‘root oan enter the oil, and the tube formed by the united petioles protects the 
enclosed plumule until the seedling has fixed itzolf in the ground, This xooounts 
for kharshu seedlings being found even in the midat of the thickest growth of 
herbsosous Strobilanthes, ven when the plumulo bes burst through the petiolar 
tube, it develops no foliage leaves, but shnply'a short thin stem with scale lenves 
‘and buds at theiraxils, which buds, with rare exceptions, produce the first foliage 
Of the seedling only at the beginnitig of the next seston of vegetation, being dor 


We Bare @ similar case of elongation In the cotyletonnry petioles of tB8 si, but they as the 
‘cotytofons are always separate, tho petioles are nover united, 
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mint in the meantime in other words, the developed plamulo arsumion at once & 

farther natural adaptation for the protection of the young 
short season of vegetation is abruptly followed by a dry 
‘auturan with ohilly nights and a rigorous winter. 

‘The author's remarks regarding the proper mode of sowing the ora are fally 
{Sustified by theoretical considerations. During the whole of the first season of 
‘vogetation and for the development of the foliage leaves at the commencement of 
the next sensony the seedling ia entirely dependent for its growth on the food 
stored up in the cotyledons, aud unless the eotyledona are frealy expoted to air 
and the warmth of the sun, the stored-up food cannot undergo the necessary 
changes to render it soluble and thus transportable to the growing seeding. 


- \. THE BHALKUA BANS (BAMBUSA BALCOOA) OF 
me : : BENGAL. 


Dounrma the late eummer vacation, I passed the time very plea~ 
santly and profitably in observing, among other things, tho rate 
of growth of bamboo culms in a village in the district of Jessore 
in Bengal, and in inquiring into the singular traffic in bamboos 
carried on by a fow villages round Jhinkargacha on the Ka- 
peak (Rapotakshi) with traders in Patoa and other towns of 
Behar. 
a For those who have not been in Bengal, I may, by way of pre- 
face, state that every village in Bengal may be looked upon as & 
small naturally-grown mixed forest, in which every stage of the 
struggle for oxistence, the effects of light and shade, of deficiency 
or excess of moisture, and other conditions affecting growth can be 
studied at leisure. Indeed, to a person stationed outside, the ap- 
Pearanco of one of these villages is thet uf a douse muss of trees of 
various species, palmyra and cocoanut towering above all the rest, 
with here and there the gables of a two-storied building, should 
there be any in the village, peeping out curiously through the rich 
foliage, the low thatched mud huts, which form the bulk of dwell- 
ing houses, being entirely hidden under the mass of vegotation, 
Such-woods are thus a truer epitome of a large natural forest than 
similar plantations elsewhere can be. 

First, as tb the rato of growth of bamboo shoots. The clump I 
selsoted for study was one of Bambusa Balcooa growing on a rich 
sandy loam under the dense conopy formed by-two individuals of 
& gigantic tamarind tree, Diospyros embryopteris, and a few Amoora 
Rohituka, while a thick undergrowth of Clerodendron and other 
shrubs surrounded it on all sides. : 

_ As my stay was not long cnough to admit of my making niea- 
surements at every successive stage of growth on one and the same 
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culm, I had to experiment on several culms teptesenting the 
several stages of growth up toa height of 26} feet. I could not 
go beyond this height, for the simple reason that no shoot had 
attained this height before my departure. 

The measurements are tabulated below :— 


Daity amount of elongation in inches of shoots.| * 
oe 
- ig! ‘feet high, , 
zou June, «| os | { TES) oe) See. faicne —> 
ait | anol] TNF 
and, | os}! 098 
28rd gw) O45 | vie 
wim 4, | 60 |f 135 
Boh 4, | ome f 120 
26th 4, wn) 0°95 { ate 
27th 4, | 20 { ee 
zath , | rant 30e 
sob yf ow ff Ee 
600 
7505 1] 


‘The preceding figares corrohorate in a very striking manner the 
important physiological fact that more elongation takes place at 
night than during the day, and that on rainy and éloudy deys, 
when sunlight is least effective, the difference between day and 
night increments is least.. 

‘Now as regards the next stibject of this short paper. In the 
group of villages collectively known as Gadkbali and in a few 
others near Jhinkargacha, a certain class of the inhabitanta have 
from time immemorial been engaged in the singular occupation of 
bending young bamboo shoots, while still in the clump, into the 


: “gee BRALKUA BANS OF BENGAL. 55 

"form of a shallow U in tho middle, Tho bending is offected, as 
the tender shoot grows, by moene of ropes attached at various 
points and secured to old unbent shoots of the same clump, the 
ropes being tightened or Joosened from time to time, as the neces 
sary degree of curvature at each point requires. No little skill is 
required to give the proper curvature without breaking tho shuot. 
‘The shoot is headed down at the end of the first year at a height 
of about 25 fect from the ground. 

_ When the bent culms aro three years old, they aro ready to be 
cut. The villagers themselves do not out the bamboos, but sell 
them standing to the traders, who come nearly every winter from 
Behar to cut and take them away. 

Tt will now be asked why the bamboos are so hent and what 
purpose they serve? In answer to my questions I was told that in 
Behar (and probably ulso in the western districis of Bengul pro- 
per) no marriage can take place without the bride and bridegroom 
being carried about, on one of the days over which the ceremony 
extends, publicly in the streets in a special open palanquin (dandy 
or tonjon). The body of the palanquin is bont-shaped and con- 
tains two seats at opposite ends facing one another, and it fits into 
tho U of the bamboo, the more or loss straight ond portions (6 to 8 
feot in longth) being supported on the shouldars of the bearers. 
Hach sont is wide enough to accommodate at loast two persons. In 
the palanquin the bamboo is eithor fantastically painted or carved 
or otherwise decorated. 

Some yoars ago such bamboos used to fetch in the clump as 
mnch as Rs, 60 and evon more a score. The trade is not so brisk 
as it used to be, and the price per score has fallen as low as Rs, 20 
to 25. Tho unbent shoots nevertheloss still command a lower 
price, about Re. 20 the score. 

The bamboos are taken to Bebar in rafts lashed on each side of 
a boat. The course taken is down the Kapatak and some other 
streams into the Ganges, thence up the Gangos to destination, 
an average distance of abont 600 miles following the ourves and 
bends of the rivers. They have never yet been sont by rail, prow 
bably because they are too long for ordinary wagons. 

___ In spite of the long transit, with the profits of the importer and 
the palanquin-maker added on, their ultimate sellitig price must, 
notwithstanding the prosent low rates at the places of production, 
bo still vory high. : 


Forrst Sonoon: “ 
2Qlet July, 1890, Urexpranate Kansinat. 
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A NOTE ON FOREST MANAGEMENT IN TINNEVELLY. 
Coppice Courzs ror Furr, &o. 


Tux Tinnevelly District is in the extreme south of India, and its 
rainfall ranges from about 20 inches in Tuticorin to about 200 
inches on the water-perting, which is the boundary between it and 
Travancore, elevation averaging from 8,500 to 7,000 feet. 

Up to the last three years it has, in common with other Forest 
Divisions in Madras, employed the so-called Thanadar (Rawanna 
in the North-West Provinces) system for the issue of permita for 
small timber, fuel, bamboos, charcoal, grass, and other produce. 

Within the last two years, however, this system has almost 
entirely been done away with ; and as the district is the only one 
in the Presidency which has attempted, what I hope will be evident, 
is s great advance in every way on the promiscuous fellings which 
obtained under the Thanadar system, I am justified, I think, in 
giving brief résumé of the method now in practice. 

To begin with, I must state that everywhere where wo have 
opened coupes the forest is more or less scrub, with, in places, very 
poor growth of teak snd vengai (Pterocarpus Marsupium), remind~ 
ing me very much indeed of the Beribara coppice in Saharanpur, 
the component species, with the exception of the two above men- 
tioned, being almost identical. Tho rainfall is probably on an 

* average 50 inches, The soil is poor and gravelly with outcrop of 

* gneiss and granite. But to counterbalance this poor growth, the 
demand for charcoal, fuel, even twigs and leaves, and small timber, 
is heavy and sustained, very ie ‘being left on the ground in an 
exploited coupe. 

To bogin with, and to make myself better understood, Iam afraid 
I must give an outline of the system as it existed and now exists 
in all other districts. It diffors from what is very much the 
same thing in Northern India, at any rate in the North-West Pro- 
vinces, in having not only a Thanadar but also a Permit Gu- 
mashta, the duty of the latter being to issue tickets, and of the 
former to check the same at some spot where permit-holders must 
come to from the forest (this being obligatory under our timber 
transit rules), this division of labour being intended as a check 
upon each, The drawbacks of this system are manifold, chief 
among which are :— 

(®. The promiscuous character of the fellings, the permit- 
holders being practically allowed to cut anywhere 
they please throughout the forest. It is true a cer- 
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1. 5. tain locality for obtaining the produce is usually 
; entered in the permit, but where hundreds of people 
ae daily go into the forests from different direotions, it 
eee is of course impossible for the single Forest Guard 
in charge of thousands of acres to superintend the 

if fellings, even if he has the wish to do so. 

(Gi). Difficulty of check by Forest Guards in our present 
short-handed condition, many Forest Guards having 
as many as three thanas in their beats, which com- 

2 prise from 10 to 20 square miles and even more. 

Gil). The groat chance there is of fire occurring and the dif 

ficulty of detoction, the ticket-holders being scattored 
+ _ over the whole forest more or less, 

(iv). The impossibility of getting trees cut flush with the 
ground, in which caso only they would furnish the 

nits, best coppice-shoots. 

(v). Ta consequence of many of the trees being cut in a leaf- 

eos, canopy more or less complete, the impossibility of 
: these coppice-shoots ever making good poles or even 
growing at all, as coppice-shoots notoriously demand 
more light than seedlings, at least in the first years 

of their existence. 

(vi). As a consequence of (ii) the chances of illicit removals. 

(vii). The euttings not being confined to one spot, the possi- 

bility of their being done on steep hillsides which 
want all the growth they can bear for protection from 

: erosion. 

(viii). ‘The great waste of wood caused by the permit-holder 
often cutting down a wholo tree or soveral trees and 
osly taking the partioular portion of each which may 

ce be saitable for his particular purpose, leaving the 

‘+ remainder to rot or furnish food for tho next forest 

fre, which, by tho way, is often caused by these very 
permit-holders in order to make the forest more easy 
of circulation, 

The above are really only a few of the most important of the 
multitudinous reasons which might be given. To do away with 
this system, favourable areas have been chosen—I moan places 
easy of access and affording convenient transport, which aro os 
much as possible sheltered valleys and lovel ground where repro 
auction promises to be good. Through ‘these arcas base lines 
about 6 feet broad have been run, extending in some cases for six 
milos, and from these base lines other lines at right-angles have 

r 
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hoon cleared, thus forming rectangular coupes of easily ascertain- 

able areas. 

These aroas, generally 60 to 100 acres, have beon put up to auc 
tign, and have realized from Rs. 5 to Rs. 45 per aore, depending & 
good deal on whether teak and vengai have been found in them 
ot not. I have already stated that both these species are of the 
most inferior growth, never exceeding at the outside one foot in 
diameter, and for the most part twisted, heart-shaken, and distorted 5 
‘Ymutieven these are eagerly sotight after and converted into spokes, 
felloos, and poles. The system is that of coppice with stand- 
ards, 15 or 20 atandards of the best and straighest-grown trees 
being left for possible timber, or at any rate ns seed-bearers. Bind- 
ing contracts are drawn up with all purchasers that all trees and 
undergrowth must be ont flush with the ground, and the coupe per- 
featly cleared in'a given number of months. The contractor is 
also held responsible for fires and illicit romovals, and so far we 
have had no trouble in getting our work woll done. 

The standards are marked with tar, and hammer-marked at the 
base by the Forest Guards, and the rotation roughly laid down is" 
20 years. ‘This number of years will probably be sufficient, as most 
of the forest is incapable of producing large timber, and the require- 
ments are chiefly charcoal and fuel and small wood for house-build- 
ing'and agricultural instruments. The coupe rides are regularly 
cleared by guards and fire patrols and demaroated with stones, 
showing the year in which the coupe was felled, and a book is kept 
in tho Range office showing the amount for which each coupe was 
sold, In some coupes it has been found postible to fell linear sam- 
ple rreas previous to salo, and then by stacking end weighing to 
determine the approximate yield. This operation is doubtloss ex- 
ponsive, but will bo eventually carried out in every-coupo. 

‘With this system we gain the following signal advantages :— 

(3). Complete abolition of Thanadars and Permit Officers, 
resulting in a saving equal to about 20 per cent. 
revenue. 

Fellings confined to one spot, 

(iii). Hence easy check, : 

(iv), - Less likelihood of fires occurring, as the “suvebaoin are 
held responsible for keoping out fire, and, in case of 
aédirrransa, tor Béeplng Ik waitin tte. Ulin of ths 
coupe, thd coupe rides serving as oxcellent bases from 

which to counter-fire, 

+). Improved re-growth, the original stock having been alt 

properly coppiced. 
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(vi). Sufficiency of light let in both for reproduetion from 
stools and seed, which is especially necessary. in tho 
cases of vengai and teak. 

(vii). Perfect rest given to the parts not worked. 

. (viii). The greater care with which artificial reproduction by 
dibbling in seed in blanks oan be carried out.and re- 
sults noted. 

(ix). The difficulty of illicit removals, for not only is the pur- 
chaser bound to prevent the same by the Forest Act, 
but he is liable to forfeiture of his deposit, generally 
25 por cent, of the total amount bid, if any is 
which be has not reported. All removels from the 
coupe are hound to be covered by a manuscript pass 
isaned by the purchaser of the coupe, whose signature 
or that of his agent is registered in the Range office. 

(x). Forest Guards and other subordinates given much more 
time for inspection of their. charges and for the regu- 
Jur working of the more valuable high forest where 
selection fellings are being carried out. Moreover, if 
any illicit fellings are, by the connivance of forest 
subordinates, allowed to take place, the Forest Guard 
and contractor can at once be held responsible for the 
same, since they have not got, as at present, the ex- 

° cuse that the fellings were done by permit-holders. 

. (xi). Immunity from grazing, as all coupes are at once noti- 

fied as closed to grazing in the District Gazette. 

All we really want now is working plans to develop tha acheme 
more thoroughly. Those coupes are made at intervals of from 5 
to 8 miles throughout the district, and are hence easily accessible * 
to all villages. 

J.G. FM. 


FRUCTIFICATION OF THE KHARSHU OAK, 
(Quercus semecarpifolia). 


Ow pages 318-19, Vol. XIIT. of the “Indian Forester,” there is an 
admirable note by Mr. Hearle on the kharshu oak (Quercus seme- 
. earpifolia) of the North-West Himalayas, and tho remarks he 
makes therein regarding its mode of fructification are specially 
valaable, During the last two or three years I have had the good 
fortune to watch the behaviour of this tree in ite rent home, and, 
asthe subject may interest some of your readors, I venture to send 
you some of the facts noticed by me. 
Some Foresters regard this oak as deciduous, while others main- 
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tain that itis never leafless at any time of the year, What I have, 
obsorved in the Deoban forests leads me to the conclusion that, 
although in a large proportion of trees the old leaves persist for 
some time after the new ones have made their appearance, there 
are always some tres which aro cortainly leafless for one or two 
weeks during the spring, This departure from the evergreen type, 
at least in this part of the Himelayas, seems to be dependent on the 
influence exercised by the nature of the soil and rock and by the 
aspect, gradient, and climatic variations. On deep and rich soil, on 
westerly and easterly aspects, on slopes with gontle gradients, as 
well as in sheltered ravines the treo is, as a rule, evergreen ; 
wherens on rocky ground with very little or no soil on it, on tho 
dry and steep, more or less southerly slopes and on exposed aspects, 
it ig not uncommon to find a larga number of trees quite leafless 
for a few weoks in April and May. ‘The effects of tho late long 
drought, which lasted from September, 1889 to April, 1890, were 

. clearly noticeable, in that a larger number of troes wore found 
leafless during the spring of the prosont year than in any of the 
preceding three yoars. 

The now leaves, a8 a rule, come out at the beginning of May, and 
this is also the time for the malo catkins to appear. ‘The female 
flowers, however, show no sign of their presence till the middle of 
June following, and at this time they are so small that without 
a careful search they are scarcely distinguishable from the bud’ 
soales among which they lie hidden. They are found on short 
spikes, which spring up from the axils of leaves at the end of the 
current year’s shoots, and generally the spikes are placed in close 
proximity to the terminal buds, though in some casos they occupy 
the axil of the second or the third loaf counting downwards from the 
terminal bud. It 4s important to bear in, mind this position of the 
female flowers at tho ond of the shoots of the yoar, for it will be 
shown lower down how it may account for the long period that inter- 
-venes between their first appearance and the ripening of the acorns. 

Simultaneously with the appearance of the female flowers the 
male catkins begin to shed their pollen, and an examination of one 
of the former at this time will show » number of pollen grains 
aghoring to its stigmas, This loavos no doubt as to the fact of the 
female flowers ‘of one year being fertilised by pollen from male 
catkins of the same year, and the supposition that their fertilisation 
is effected only after a lapso of 12 months by pollen from male 
flowers of the following year may, therefore, be dismissed as unten- 
able. The process of shedding the pollen is completed by the end 
of June, and there is reason to believe that before the end of noxt 
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Jaly all the foraale fowers aro fertilised. It is, however, possible - 
that some months elapse from the time the pollon-grains reach the 
styles to the time the pollen-tubes come in contact with the ovules, 
but this is a matter which can only be ascertained by means of a 
microscope, and which I am not therefore in a position to determine. 

At the end of July, when the process of fertilisetion is apparently 
quite completed, the female flowers are only about Jgth of an inch 
in diameter, and from this time to April of tho following year the 
increase in their size is go slight as scarcely to bé-appreciable. On 
comparing two sets of female flowers from the same tree—one taken 
at the beginning of August, 1888, and the other at the beginning - 
of March, 1889—hardly any differonce could be found betwoen the 
size of the flowers composing them. This rotardation in growth 
ia not confined ta the small acorns alone, but affoots the other 
growing parts of the treo as well. Thus the spring shoots from the 
beginning of August to the end of the following March make next 
to no addition to their Jongth, and the torminal buds during . 
all this time alco lie in a dormant state. As soon, however, as the 
new leaves begin to appear at the end of April, and long before 
the current year’s male flowors are fally developed, the hitherto 
tiny acorns commence to grow rapidly—a fact proving conclusively 
that they must heve been fertilised during the same year in which 
they were produced—aud at the beginning of July, when they 
bogin to ripen and are rendy to fall, many of them are already 
more than an inch in diameter. At this time may also be seen the 
now fomale flowers, produced during the curront year, occupying 
the axils of leaves at the end of tho newly-formed shoots, ‘Though 
now nearly a month old, thoy are still vory small, and ean with diffi- . 
culty be distinguished from the bud scales which hide them. It is, 
therefore, certain that thirteen months intervono hetween the pro- 
Guction of the female flowers end the ripening of the acorns. 

This peculiar behaviour of the kharshu seems to me to be due 
directly to the short duration of the poriod of vegetative activity 
in these regions of the Himalayas, At the high elevations (8,000 
to 10,000 feet) where this tree grows, this period is very short, and 
appears, in fact, to be limited to the interval elapsing between the 
development of the buds into leaves in April and the ripening of 
the previous year’s acorns in July. By the beginning of August 
the shoots of the year have attained their full size, and thenceforth, 
if any growth takes place, it is insignificant. Consoquontly the 
fomale flowers, situated at their extromitios, are unable to develop 
into acorns until the commencement of the following spring, when 
tho shoots bearing them again become active, and the little acorns 
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ate for the first’ time in a position to make the nocossaiy pto= 
‘gress towards maturity. 


Dromay, } 
26th July, 1890, : Kasuavananp. 


THE PROSPECTS OF FORESTRY IN VICTORIA. 


I ronwanp herewith a outting from a Melbourne paper criticising 
the policy proposed by the Provincial Conservator in his last An- 
nual Report, which may be of interest to your readers.’ Mr. Perrin 
would appear to have a somewhat hard task before him, as it seems 
that the forests in his charge are froquented by “saw-millers,” who 
are not restrained by the imposition of a royalty from using or 
misusing the State timber. The arguments against a State Depart- 
ment obtaining the highest price for its outturn are that such an 
arrangement would raise the prico of timber in the colony and 
encourage impotts ; whilst the community only wish their For- 
est Department to make revenue sufficient to ‘provide for tho 
pay of the protective establishment. Quito a touching picture is 
presented of the State distributing gold, coals, and trees to promote 
the general prosperity. A more onlightened critic would perhaps 
wish that the general public and not only those diroctly interested 
in forests, such as traders, saw-millers, and users of timber, should 
profit by proper protection and management of the State forests, 
and agree that this can only be done when general taxation is * 
lightened by obtainting from the forest the highest revenue posst- 
ble without infringing vested interests or encouraging the much- 
dreaded competition from neighbouring colonies. It is interesting 
. to note that with very little outlay a School of Forestry can be 
established to provide well-trained Forestors, intimately acquainted 
with their craft and full of local knowledge, Tho means of pro- 
curing these desirable results cheaply should have world-wide pub- 
licity, so that other nations may imitate and profit. The restric~ 
tion of unlimited grazing and the temporary closure of over-cut 
aroas are favourably commented on, provided the saw-miller is not 
vexed, Mr. Perrin will doubtless congratulate himself when he 
reads that enthusiasm in forest conservation is pardonable, and he 
may, I think, be forgiven if he wished his oritic a little more of that 
“ardour and creditable intelligence” which, “so far as oan he 
“geen,” the Consorvator possesses. 
‘ OsseRvEr. 
= Were it possible to express in figures the capital value of the forests 
of Victoria thirty years ago and their capital value to-day, » clear ides 
_ tight be obtained of the loss caused by the rocklose and wasteful felling 
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of trees which bas been permitted, ‘As it ie, we may only indulge in cor 
jecture, and imagine the extent of the loss: ‘That there has been great 
sacrifice in the past is, however, beyond doubt, and it justifies the efforts 
now being made to place our forestry system on a sound basis, ‘The 
ideal and the practical are really indivisible so far ae forestry is concern-" 
ed, for not only is it good for us to conserve and expand our resources, - 
to that our capital may increase, but it is possible to do so. Nature has 
made the soil produce trees of great value, and so abundantly that it 
should be easy to overtake in any one year the consumption of that 
year, The management of tho areas specially devoted to timber-growing 
ought, therefore, to be on such lines as will permit of all demands being 
supplied, and st the same time provide for recuperation to enable the 
necessities of the future to be served without any difficulty, If this 
policy be observed we shall soon forget the follies of the past, and shall 
applaud the wisdom which guided the Government in making a chango 
in administration. So far as can be soon, Mr, G. 8, Perrin, the Con- 
servator of Forosts, seems to be bringing to the’ performance of hi 
duties the ardour of the enthuaiast and creditable intelligence. His critics 
are inclined to believe that his entht wn is not tempered, as it should 
be, with judgment, but that remains to be proved. Enthusiasm in the 
cause of forest conservation may well be pardoned. It may lead to mis- 
takes, but no mistake should be of so serious character 2a not to be 
capable of being easily reme ‘What Mr. Perrin should feel is that, 
8 his reforms must touch vested interests more or less severely, it is 
better to proceod slowly than to cause nnnecesary lous to the individuals 
dirootly affected. He may, by adopting this course, postpone the eomple- 
tion of his work, but will at the same time ensure that the advantage he is 
seeking will be the more lasting because achieved without undue friction. 
“Tn the report lately presented to the Minister of Lands, Mr. Perrin 
covers the time which has elapsed since he assumed his present position, 
and not only brings into relief the bad effect of the unscientific manner in 
which the forests have been treated, but directs attention to improvements 
deemed necessary. Everyone will agree with bim in his condemnation 
of.the administration of the past, which was worse than useless, But, 
while approving of most of his proposals, it is necessary ¢o say that his 
acheme for obtaining royalty on all timber cut will require much fuller 
consideration then it oppenrs tp have reesived, Tn principle, no doubt, 
it may be right to make all saw-millers pay a prescribed price for each 
troo felled, but there are some practical considerations which have to 
be taken into account, The State does not wish to make a direct profit 
out of its timber. It is willing to dispose of trees as it disposes of coal 
or gold—in such manner as to promote gengral prosperity. The only 
reasonable stipulation should bo that there must be a sufficient revenue 
from licenses to enable such o staff of inspectors and rangers to be. 
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maintained as is necessary to protect the forests and prevent spoliation. 
f8o long as the department phys expenses, the commanity will be satisfied. 
But the imposition of a royalty would not only be unnecessary for pur- 
poses of conservation, but would directly tend to inoroase the price of 
timber, ‘The saw-miller would charge the royalty to the timber merchant, 
the timber merchant to the builder, and the builder to the houso-omner, 
Besides, if the market fe disturbed in this , there will certainly be = 
stronger demand for timber from other colonies than now existe, and oor 
saw-millors will olsim additional protection. The advantage gained by 
‘tho State on the one hand wonld thus be nullified on the other, ‘These 
considerations canhot be disregarded. They are weighty, and, eo far as 
‘oan now be seen, are likely to prevent the “royalty ” system being intro- 
duced. Btill, it is impossible to find fault with the Conservator for 
making the suggestion. All things being equal, it woald be a good thing 
for the State to sell its timber at the highest price obtainable; bat all 
things are not equal, and the scheme appears to be impracticablo. 
‘There ere several ethér proposals in the report in which it is a pleasure 
to concur. Mr. Perrin shows bis enthusiasm by suggesting that a School 
of Forestry should be established in connection with tho sgricultural 
colleges, so that in time the colony may command the services of com- 
petent, well-trained Foresters, intimately acquainted with the principles 
of their craft, and particularly informed of the best means of applying 
those principles to Australian conditions. It will be admitted that we 
cannot obtain men fally equipped with knowledge suitable to our require 
ments from Continental schools, and tharefore it is desirable that they 
should be trained locally, A the proposition in this respect will involva 
very little outlay, it is to be hoped that the Government will carry it 
into effect, Mr. Perrin urges that the department should be given full 
control of all State forests, not merely to deal with 
aplitters, but to regulate their use for grazing purpot 
to allow them to be so used with advantage, but it is necessary that the 
Rangers should have power to prevent cattle roaming at larga and destroy- 
ing shoots and saplings, Tho damage done by indiscriminate grazing 
must be considerable. Mr. Perrin is also right in his desire to prevent 
the complete ‘denudation of the red gum forests on the Murray, and ho 
will, no doubt, be careful to carry his proposals into effect without haras~ 
sing the saw-millers operating in that neighbourhood, It seams to be 
necessary, in his opinion, to close some of the areas for a number of 
‘years, to enable nature to make good the ravages of man. If the neces 
ity ia aa great os he reprasents, there should be no hesitation in follow- 
ing hie advice, It is #0 obviously in the interests of tho saw-mnillers that 
this prudent course should be adopted, thet we cannot understand how 
any objections conld be urged against it. It is for the Government to 
sny whother of not this valnable timber is to be preserved.” 


J]. Jr AVELS, 


“THE FORESTS OF THE. UNITED STATES. 
(Continued from page 165, Vol. XVI), 


UL—Tae IFLUENCE OF HUMAN ACTIVITY ON THE NATURE AND CON- 
STITUTION OF THR FORESTS AND ON THE SOT. AND CLIMATE. 


‘Wuey the first Europeans landed fipon the shores of the New World, 
there lay stretched out before them an exphnse of virgin forest 
unique in its extent, in the number of its species, and in the age and 
aizo of its trees, No slope was too stoep, no suil tuv por or too water- 
logged for producing a rich forest vegetation. Trees, the trunks 
of which rose up to heaven like towers, were clothed every antumn 
with a blaze of scarlet and crimson foliage. In the intervals bo- 
tweon their massive trunks were crowded together smaller trees of 
various species, while in the rich vegetable mould formed by the 
decay of by-gone generations of trees and hidden, from the eye by 
mostes or by an exuberant growth of herbs and shrubs, seedlings 
and saplings, the prototypes of the coming gonoration of trees, 
threw out their roots in every direction and struggled for life 
securely sholtered from excessiva heat and excessive cold, Bfino- 
ral matters, by themselves inert, but now dissolved and converted 
into plant-food by the poworful chemical action of the decaying 
vegetation, were ever streaming up from the soil into the trees to 
retum thenca, not alone but combined with organic substances, 
back into the soil, which thus grew richer every year, What 
wonder then if the new comers were struck by the marvallons 
fortility of the soil, surpassing all previous experience, and if they 
doemod such soil quito inexhaustible? They did not know that 
once the forest was removed, the fertility of the soil would dimi- 
nish more rapidly than it had increased under the cover of that 
forest. Now, it is easy to seo in the enlightoned 19th century 
that a single field crop, whatever it be, removes from tho soil more 
plant-food than the unassisted chemical processes going on within 
the soil can make good in a singlo year, so that from the moment 
the forest is cut and an. agricultural crop substituted the soil be- 
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gins to deteriorate and goes on from bad to worse unless an artifi- 
cial fertiliser is applied. 

It is the opinion of most people that if we cut down forest and 
at once re-stock the land or let nature sow it, no detorioration of the 
soil will ensue. This may be trae in the case of the very best soils, 
and if our methods of regeneration imitate moro or less closely 
those pursued by nature in a primeval forest, In the caso of 
ordinary soils, and partioularly in that of poor onoa, deterioration - 
must follow, since avtificial manuring is obviously not to be thought 
of. I myself believe that it will probably be found to be a general 
rule that whethor the land is kept undcr forest or is given up to 
agriculture, the immediate result of such action is to cause a 
diminution of fertility, Agrioulture may bring about this result 
quicker than forest exploitation, but the end will be the samo in 
either case, Tho necessary outcbme of such deterioration will be 
the gradual falling off in tho vegetation of those species which 
make the largest demands upon the soil. Such loss of vigour will 
be manifest in a steady diminution of the height attainable by 
those species, for we know that the richer the soil is, the taller will 
hbo the forest, and conyersely that, other factors of growth being 
the same, the height of the forest isa cortain measure of the ferti- 
lity of the soil. Hence the cutting down of the primeval forest 
and the consequent deterioration of the soi] and weakening of the 
more exacting species must lead to those speoios being gradually 
driven ont in the struggle for existence by others which are satis 
fied with a poorer soil. Thus the walnuts, tha hickories, and the 
‘oaks must, if unassisted, disappear before the birches, the poplars, 
and the pines ; the forasts of the white and red pinos round the 
great lakes will be replaced by an inferior growth of the black or 
spruce pine; the precious forests of the southern pine, the finest 
pino in the world, must be completely invaded by the less valuable 
old-field pine or the slash pine, or by shrubby oaks and the short- 
leaved pine. 

Europe and Asia have already seon these changes of growth 
consequent on the spoliation and destruction of primeval forests, 
and North Amerien will not be long before it goes through the same 
experience, which will, howover, be on a far more colossal scale. 
‘The laws of Nature and their reaction wpon the action of man are 
everywhere and at all times the same. In Rurope and Eastern 
Asia, the original hardwood trees have at many points been dis- 
placed by pines, birches, the spruce, and (all grasses, and there are 
now large tracts of light sendy soil go ntterly exhausted by the 
action of the woodeutter that they can with difficulty bear a stunted 
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ieowth of pines of little value to the owner-and of no value at all 
from a climatic point of view, and which have constantly to strug- 
glo for bare life against the weather, against insects, and against 
fungi. Already in the United States, in the South and North, wa 
have extensive stretches of such soil, mostly covered with pines, 
which demand the most unremitting care to preserve them in a use- 
ful condition. If the forests of the southern pine-belt are allowed 

- to be annnally ravaged by fire fed by the fallen needlos and the 
present thin growth of tender grasses, without taking into account 
the wasteful methods of orcharding or cutting down the pines and 
the clearing of the treo-growth from a soil that could soareely bear 
a few consecntive orops of agricnltural plants, wa need no great 
scientific acumen to foresee with exactness the changes that will 
occur in the soil and climate of that poor sandy region. ‘The ton- 
dor valuable grasses, which under the protection of the light foliage 
of the pise now proteots the soil of the virgin forest, will disappear 
with their nurses, and cithor give place to hard useless grasses 
capable of standing oxtremes of heat and cold, or leave no trace of 
vegetation behind thom in the desert waste. Those wide belts 
of white, sterile moving eands which border both sides of the 
raifways of the Gulf States show what the poorer tracts of the 
country will come to, if the Southern farmers do not give up their 
pernicious habit of setting fire to thousands of square miles every 
year. 

Besides the slow but steady changes indicated above, others are 
to be noticed in certain places displaying the immediate revolt of 
ill-used, usually long-suffering Nature against the unregulated 
action of man, viz.,a sudden change of flora. Iu Wisvonsin, Michi- 
gan, and Minnevota all slight hollows and depressions within the 
hard-wood region are filled with spruce, balsam fir, larch, or white 
cedar (Arbor vite), Under the dense shade of thaso trees the soil is 
covered with a thick matting of moss, which sucks up like a sponge 
all the water that would otherwise lie on the surface, and which 
grows at the top as the lower portions dio away and decay ; so that 
with the débris from the trees above a thick water-gorged sub- 
stratum is formed, in which the roots of the trees spread out and 
Juxnriate, Remove theso trees, and no new growth of the same 
species can spring up again ; the mosses, exposed to sun and wind, 
dry up and perish, a stagnant pool of water collects, and either 
worthless shrubby alders* or light-loving, coarse, hard grasses 


‘The Atlantic foresta possess no large valuable alders like the American Paci- 
fic and the Japanese and European forests, 
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(species ‘of Carex and: Arundinea) take the place of tho vanished 
tree-forest. Numerous spots, on which, within the memory of 
many living settlers, stood noble cedar and larch forest, are now 
already unhealthy impassable swamps. To restore the forest and 
render the air once more salubrious is now an almost utter im- 
possibility, 

The consequences following the deforestation of mountain slopes 
are tow well known. The pelting rain washes down all the finest, « 
and, therefore, most precious particles of the soil, leaving behind 
only gravel and stones and boulders, and reducing the bare moun- 
tain’ side to a condition of complete sterility, unless grasses and 
shrubs are in the meantime allowed to grow and overrun it aud 
stop further deterioration. 

T may be permitted here to quote an instance showing how quickly 
naturé retaliates when her laws have been violated. Hore in Japan 

~ even the mountainous districts contain a comparatively large popu- 
lation, and the forests yield considerable quantities of chestnuts, 
horse chestnuts, mushrooms, ferns, tender leaves of trees, dc., which 
constitute to a very great extent the food of the people in addition 
to the rice that has ta ha hronght np fram the lowar country. 
Many of the slopes, even thoso whose gradients run as high as 45°, 
are denuded of their forest covering, and are in the very first year 
sown with Indian corn, various millets, cucumber, stnall beet, tha 
ogg-plant, and, to a slight extent, wheat, Heavy rain, which is 
common enough, washes down the rich brown and black particles 
of the soil, furrowing the mountain side and forming in the valleys 
below small torrents, which sometimes expand into a huge mass of 
rushing liquid mud that eweops away before it men, cattle, houses, 
bridges, and the unreaped harvest. 

‘Thore appears to he, between Hastern America and the enstern 
part of the old world, not only a striking analogy in regard to the 
forest flora, but also a marvellous coincidence in regard to meteor- 
ological phenomena. Thus in the summer of 1889 the people of 
Japan wore filled with horror and dismay at the inundations which 
destroyed thousands of human lives and did damage to land and 
property to the amount of nearly 3,000,000 pounds sterling. On 
the 10th and Lith duly, the exact dates of the great storm on the 
‘Ailantic Coast, a terrific gale raged along tho eastern coasts of 
Japan, causing heavy damage to moveable and immovenble pro- 


perty. 

In Japan the South-West monsoon gives heavy rain to all the 
numérous islands, and the quantity of good top-soil washed down 
into the streams and thence into the sea is enormous, On the steop 
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‘yhountain slopes'referred to in d provious paragraph the productive 
oloments of the virgin forest soil are washed out within a few de- 
cades, in spite of extraordinarily heavy manuring every year. Tho 
heaps of stones picked off the fields every year go on steadily in- 
cronsing, the soil becomes rapidly shallower ‘and shallower; and 
finally only a scanty crop of: potatoes or buckwheat can be raised 
bofore the field has to be given up and allowed to be overrun 
with grass; bamboos, or shrubs, These, if left untouched, prepare 
the soil aguin for trees, the pioneers of agriculture. But actually 
nature’ is rarely Jeft undisturbed in her’ work of restoration ; the 
shrabby growth is cut over every two to five years, either for 
groen-manuring or for small firewood; and thus nearly half the 
mountains are completely bare of tree-growth. 

Inside the forest areas of the United Statos stock-breeding is a 
great industry. ‘The farmer opens out tho umbrageous leaf-canopy™ 
by girdling or out out trees everywhere in order to let-in light for. 
the growth of a rich orop of grass. Many slopes of the Alleghanies 
huave already been thus prepared for stock-raising, and if we travel 
along the railroads through those beantiful scenes, looking out from 
comfortably and Inxuriously furnished “ parlour-cars,” the moun- 
taind, the forests, the soil, and the cattle seem in tho distance to be 
enjoying‘each other's company and to be all in tip-top condition. 
But if we leave the railway and climb over the fences, as { have 
often done, and take a nearer view of what from afar locked like 
forest, the treos will all be found to be standing scattered away from 
each other and degenerating into low branches. Being such, they 
eannot exercise much influence upon the soif and climate, and they 
‘even seem to be unable to prevent the heavier falls of rain from 
rushing down and scouring the mountain sides. If wo follow the 
browsing animals, we shall find that at overy step they slip back 
or forward from 4 to 2 fect, thereby tearing away with their sharp 
moveable hoofs the soil, which is thus constantly loosened and is 
washed away by tho first heavy fall of rain. «In a few decades these 
slopes, if once mora left to themselves, will‘ undoubtedly refuse to 
grow again the walnuts, hickories, or evon oaks, which composed 
the virgin forest ; but will probably not be able to prevent birches, 
poptars, and: pines wilh spreading crowns from taking possession 
of ft, particularly as the cattle eat greedily the seeds of the former 
trees, but carefally avoid those of the latter. What a prodigious 


* This, we know, is the very opposite procedure to that followed by: the for- 
cat proprietor in Europe, who doos his best to maintain his leaf-canopy as full ag 
posible and thus to keep his soil in heavy shade, 
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change in the nature and constitution of ithe forest to be brought 
about in the course of fifty or even 4 hundred years by domestic 
animals { 

‘We always find the finest forests on level ground, in valleys along 
the courses of rivers, that is to say, in the best soils, and it is such 
tracts that are first cleared and converted into elds. If the easiost 
mode of clearing away tho forest is to use fire, “Use fire by all 
means” will say the pioneer sottler, “for what objection can there - 
be to employ the quickest means of gotting rid of the heavy tim- 
ber?” Perhaps many localities are too wet for field crops, “ Drain 
them” will be his advice, But will he foresee, or, if he foresees, 
‘will he give a single apprehensive thought to the fatal consequences 
that must follow such an operation? The draining of the lower land 
will also ipso facto draw water away from the poorer, lighter, and 
looser soils below, which, being already deficient in moisture, will 
become further impoverished and may even become totally unfit 
for forest growth. In many instances the valuable brond-leaved 
trees will be replaced by what may be called forest weeds, viz., 
birches, poplars, willows, aldors, and pines. In others the white 
and red pine woods, which usually cover bits of rising ground with- 
in the hard-wood area of the northern forests, will degenerate or 
have to disappear before the invasion of an inferior pine, such as 
tho black or the spruce pine. 

Tho private owner of forest property naturally cuts down his 
host timber. Following a short-sighted policy, he removes all that 
can be sold or used up and leaves behind, to sow the ground and 
bevome ihe parents of the next generation, the unsound, crovked, 
and least valuable trees, Experience in Japan and other countries 
shows that if this new generation, which will be composed of in 
forior, light-seeded troes, forming a more or less open leaf-canopy, 
is left unmolested, under its fostoring shelter will gradually appear 
young plants of the valuable species (from seeds dropped by birds 
and squirrels, if they are heavy-seeded species), and tho forest will 
ultimately be restored to its pristine condition ; but that if fira, fed 
with the débris of the exploitations, is allowed to sweep through 
the new generation, or the wood-cutter invades it yoar after year, 
then, in Japan at least, grasses and shrubs of a stunted scrub of 
scattered atorm-beaten trees takes possession of the ground and any 
kind of restoration, within a reasonable time, of such areas without 
artificial nid becomes » hopeless matter. 

‘The changes following upon the indiscriminate felling of forests 
will probably manifest themselves more rapidly in North America 
than anywhere else, since human activity is there far more intenso 
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than in any other part of the world, and to this aro added the in- 
describably wasteful methods of exploitation and a demand which 
always keeps ahead of the already vast supplies ever pouring in 
and is nevertheless alarmingly on the increase. 

It is true that the area of forests on the North American At~ 
lantio basin is still enormous ; that the great variety of timbor 
trees, which the changeable climate, with its rapid alternations of 
great heat and great cold, and of damp and drought, and the vast 
oxtent of the country and the great variety of soil have produced, 
is not equalled in any other part of the same temperate zone, 
not even in the forests of Japan, But my own opinion is that the 
forests which receive their supply of rain from the Pacifie Ocoan 
aro still better suited for the individual dovelopment of trees and 
can hoar a heavier mass of timber than oven the forests of the At- 
lantic basin, Tho height of the Sequoias, the red firs, and the sugar 
pines of the Pacific sea-board of Americe, of the Cryptomorias of 
Japan, and of the Eucalypts of Australia and Now Zealand, is not 
surpassed, much less roached, by any of the trees on the Atlantic 
soa-board, be it of Amotica, of Europe, or of Africa, 

It will yery often happen that valuable timber-yielding species, 
if left. to themselves, will be unable to struggle against inferior 
kinds and against injurious climatic influonces, and thns disappear 
before them or be left in a hopeless minority. If on low-lying 
ground about an acre is completely cleared of treos in the midst of 
a mass of forest, a striking meteorological change will be at once 
manifest evon in that limited area. ‘The clearing will, in the language 
of foresters, have become a frost-hole, that is to say, in those holes 
inthe forest the frosts will not only be more frequent and severe, 
but will also occur both earlier and later in the senson than in the 
surrounding forest. Amongst the North American species seed- 
lings of the heavy-seeded valuable oaks, walnuts, and hickory suffor 
much more from frost than the seedlings of the light-seeded birches, 
poplars, and pines; hence in openings made in the forest the 
netion of nature will he to favour the appearance and establish 
ment of the least valuable species to the disadvantage of mankind, 
But even in those places the valuable treos, temporarily driven 
out, will gradually reappear lator on under the shelter of the less 
valuuble ones, if tho fire-fiend, one of the plagues of the New 
‘World, is kept out. 

Another cause’ of change in the composition of @ forest is also at 
work, to explain which I must crave the reader’s indulgence and 
make a slight digression into the biology of forest treos, 

Within the range of distribution of a forest tree there is always 
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a central region in which the tree grows in its highest perfection, 
and which may therofore be termed the optimum region of its 
habitat. Within this region the treo is more or less independent 
of the nature of tho soil ; while away from il, it becomes more and 
more particular in its exigencies in rogard to soil, until near the 
Timits of ite range it absolutely requires, to be able to struggle 
successfully with its rival, a soil possessing certain well-defined 
characters. .If a forest is cleared or destroyed by fire and the area 
ia left entirely to itself to ro-clothe itself once more with forest, all 
those species of trees will reappear, within the optimum of which 
the locality in question is situated, while all the rest for which the 
soil is not extremely favoutable, will not enter into the new crop 
at all. ‘Thus, to quote an example, if white pine woods situated 
anywhere between the 43rd and 45th parallols of latitude, which 
form respectively the southorn and northern limits of its optimum 
vegion, are cut or burnt down, now crops of white pine will take 
the place of the original crop ; but if such woods ara cleared out~ 
sido those parallels, the new crop will consist of broad-leaved troos 
or of a pine of inferior sizo and quality. ‘The life-history of the 
tirees of tho North American forests has not yet been sufficiently 
studied.to enable me to furnish many such instances in proof of tho 
position I have established ; and it would load me too far to quote 
instances in point taken from the forests of Hurope and Japan. 
‘The influence of woodland on the climate (i.e., on temperature, 
rainfall, bumidity of the air, and movements of the atmosphere), 
and on the level of the water in rivers and springs, has been 
abundantly studied, and is still being studied at numerats observa- 
torios in Europe and North America, and very much has already been 
writton on tho subject. Nevertheless, as ono of tho subjects of this 
paper is to indicate and explain the gradual but stoady climatic 
changes that are coming over a country, the forests of which are 
slowly but surely disappoaring, 1 must earnestly beg the honour- 
able readers of this journal to pardon me if T repeat here what they 
know full well alroady, and regarding which they. may read in a 
mass of apocial publications. I may, however, perhaps claim for - 
myself a more popular treatment of the subject than they will find 
in those publications, for I think we need no scientific apparatus 
to show how quickly nature turns upon us when her laws have 
been violated. Of what tise indeed are a mass of scientific figures and 
other details to the popular mind, which, asa rule, doés not trouble 
jtself about the menn temperature or mean rainfall during the 
several months of the year, which is usually quite aatiafied to know 
that it is warm in summer, warmer in some years than in others, 
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that all wintors are cold, but that somo may be colder than others, 
and which, at tho farthest, may perhaps interost itsolf in remember- 
ing the tomperature and rain and snow-fall of axceptional years. 
Thus for the mass of the general public, amongst whom must bo 
included the great majority of the forest-owning class of the United 
States, scientific researches, and the conclusions based thereupon, 
thust remain more or less of a sealed book, What they require 
are broad faots, which bring home to them, much more quickly 
than the observations and learned disquisitions of the meteorologist, 
the influence of deforestation upon the climate. To snch facts, 
therefore, will I strictly confine myself. 

Going back to the question of frost-holes, I can adduce « very 
striking instanoo from Java. Many forests havo been cleared 
awey from the foot and gentle even slopes of the great olennoes 
for the plenting of cinchona, These lands are situated at an cleva~ 
tion of about 8,000 fect above sea-level, and belong to the cooler 
region of the tropics, of which tree-figs, laurels, palms, and hananas 
may at once be named as the most conspicuous floral representatives, 
Hore it has been found that tt dues not require to clear moro than 
100 acres to bring in frosts which injure the cinchona plants, 
whereas in the surrounding area and everywhere before the inva- 
ston of man frost was entirely unknown below an elevation of 7,000 
feet, I need scarcely add that the Dutch planters are now careful 
to avoid clearing as much as 100 acrts in one place in low-lying 
Jands, thus depending on tho surrounding forest to keep frost out 
of their plantations and generally to level down all climatic ex- 
tremes. It is one of the great functions of forests to level down 
all marked irregularities of temperature, relative humidity, and soil- 
moisture. 

By removing the forest growth from the smallest surface of land, 
‘we inorease the tendency in it to extremes of tomporature and 
humidity, and bring it nearer to the condition of the trecloss region, 
the prairie, The tomperatnre will be higher than bofore in sum- 
mer and lowor in winter, and tho soil will be now drier, now wetter 
than it was evor before, ‘This change may, in a certain degred, he 
of no consequence as far as the interests of agriculture are ooncern- 
ed. Indeed, I do not hesitate to declare my beliof that in the case 
of northern countries with a mixed forest of hroad-leaved species 
and conifors of, and allied to, the fir tribe; the clearing cf forests 
¥ill improve the temperature conditions for agrioulture, for the 
higher temperature in summer will be useful to a greater extent 
than the lower temperature in winter will bo harmful ; there will be 
only one drawback, vic., the increased risk from late and early frosta, 
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Tt is tho general belief in Europe that the mean tomperature of 
the year. has not altered since observations have heen rocorded. 
‘We may grant that; bat the moan annual temperature is no cri- 
terion at all for jadging whether changes have or have not taken 
place in the peculiarities of the difforent seasons. Thus, if the 
heat in summer has increased to the same extent as the cold in 
winter, the mean will remain unaltered. For example, we all know 
what an immense difference there is between the climate of Balti- 
more and that of San Francisco, and yet the moan’ temperature 
of the year at both places is one and the same, But wo have yet 
another reason for not relying too much on present meteorological 
records. It is only a fow decades since observatorios have begun 
to be established away from large agglomerations of population ; 
observations taken in cities, and even small villages that are stead- 
ily extending and were surrounded by a broad strip of treeless Jand 
Jong before the commencement of observations, must surely be of 
no use whatsoever in determining whether any or what changes 
have been taking place in consequence of a decrease of woodland. 
A very slight further fall of temperature in the vicinity of the froez— 
ing point, in late spring or early autumn, or a momentary pro- 
longation of an extreme temperature, may have fatal consequences 
in agriculture and foresizy, and will yet certainly remain undetect- 
ed hy the meteorologist at the usual stations situated in the midst 
of habitations. 

Another climatic factor unfavourably affected by the destruction 
of forests is relative humidity. The powerful influence exercised 
by the relative humidity of the air on forest vegetation has hitherto 
been entirely overlooked.* Although I had several times tv refer 
to it in my first paper, L may repeat here that the result of a de- 
crease in the wooded area is at once followed by diminished relative 
humidity, this effect being felt most during the hot season, when 
the largest amount of moisture is needed for the growth of high 
tree-vegetation. Observations to determine the mutual relation 
‘between forests and the relative humidity of the air have been 
instituted only vory recently, and much, therefore, still remains to 
he found ont. It has for a long time been accepted as an ostab- 
Jishod fact that relative humidity and rainfall ran concurrently ; 
‘but no greater error than this assumption can be conceived. The 
prainie lying between the Rocky Mountains and the Missouri re- 
onives in May to August 130 mm. of rain, while the average relative 


# It has osrtally not been overlooked or even undet-ostimated in Fernandea’s 
Rough Notesfor a Manual of Indian Sylviculture.—[Eo.] 
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humidity of the air during the sime period is only 45 per cent. ; 
‘on the other hand, in the prairie stretching along the coast of 
Southern California the corresponding figures for the same four 
months are respectively only 12 mm. and as much as 72 per cent, 
We may at once assume that no meteorological station situaled in 
inhabited places far away from the forests can evor contribute any 
trustworthy data for tho solution of the question before us. In 
Europe we have already our series of parallel stations, one set 
inside the forest, the other not far off in entirely open country.” 
The rosuits furnished by these stations are most striking ; the dif- 
ference in the relative humidity of the air between the two sets of 
stations is from 5 to 10 per cent, in favour of the forests. In 
countries with a naturally moist atmosphere (above 70 per cent. 
during May to August), like Northern and Central Europe and the 
Atlantic coasts, a decrease of 5 to 10 per cent, in the relative humi- 
dity of the air will perhaps be harmless, ae far at least as the growth 
of trees in height is concerned. But if we go westwards from the 
Atlantic into districts where the mean relative humidity sinks to 
60 per cont, and lower, we neod not be astonished if, after tho 
devastation and disappearance of the foresta with which those 
regions are now blessed, the climate frustrates all attempts to restore 
them by replanting, the seedlings being killed by drought and heat 
in summer and by dry cold in winter, It ig not ut all improbablo 
that the prairie east of the Missouri River was once covered with 
forests, which, once destroyed, could not, unaided by mon, return 
owing to the relative humidity having sunk at least 5 to 10 per 
cont, below the average figure at which forest-growth was former- 
ly possible, It is, therefore, to be hoped that if ultimately the 
Americans determine to create a new forest there, it will be able 
to regenerate itself without extraneous help, and that if they begin 
hy planting up in large close masses, thoy may thereby form con- 
tros of high relative humidity from which they could gradually 
work outwards till a line was reached beyond which every effort 
to raiso treos must fail, viz., nature's limit betwoen prairie land on 
one side and forest land on the other. 7 

Even in countries with a high relative hamidity during winter 
and summer, the effect of a reduced relative humidity is clearly 
perceptible, Thus young soedlings planted out in the open, away 


The author in obviously not aware that we in India alto have to a certain 
extont undertaken such observations, and would probably bave still continued 
them but for the lamentable spirit at presont militant in the Department, which 
oops acionoe and aciontific work ontiraly in tho background.—[ED,] 
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from their natural protectors, the grown-up trees, will suffer from 
drought in suramer, for rapidity of transpiration will be in propor~ 
tion to the dryness of tho air, with the consequent danger of the 
absorption of water by the roots being unablo to keep pace with 
tho loss through the leaves, Again, we notice that in winter, plants 
bathed in moist air, ie, surrounded and sheltered by a mass of 
othor trees, can stand greater and more prolonged cold than those 
plants which aro exposed to froo insolation and a dry atmosphere. 
Tt wonld lead mo beyond the limits of this paper were I to dwell 
any longer on matters that are familiar to overy practical troo- 
planter. : 

Regarding tho effect of » change in the relative humidity of the 
air on the composition of a forest, we know what to expect in an 
aren that has boon denuded of its original covering of trees, Be- 
sidos light-seeded, brond-leaved species, like the birches, poplars, 
and alders, the inferior pines will also gain the predominance, and 
those species which require the highest degree of relative hamidity, 
such as evergreens with their tender shoots and leaves, cedars, 
cypresses, and Sequoins, will refuse absolutely to thrive under 
the altored conditions, or will at loast be reduced to a very small 
minority. 

But little is known regarding the effect of forest denudation on 
the rainfall of the denuded area, although many instances have 
been adduced to show that the rainfall diminishos if the wood area 
diminishes, and increases if the latter also increnses. All these 
various instances are, however, open to some other interpretation 
as well, and involve n good deal of guess-work, and nono of them 
can stand tho ordeal of a strictly sciontific scrutiny, My own 
opinion inclines to the belief that the influence of forests on the 
rainfall is very slight, if any at all, Forests, no doubt, increase 
very considerably the relative humidity of tho air, but this effect 
is confined only to the area actually under forest and the immediata 
vicinity, and is not felt at all even a short distance off. 

‘Tho influence of forests upon the amount of moisture in the soil 
and upon the quantity of water in the rivers can hardly be exag- 
gorated. Quite recently the trees of a forest have heen described 
as 60 many effective pumps for drawing water ont of tha soil, 80 
that a soil under forest should be drier than tho soil of open tree- 
Jess land, This desoription may be trne for excessively dry places, 
in which the soil undor trees will be deprived of its moisture to 
f greater depth than completely bare soil or soit that is under 
grass or agricultural crops. A slight shower of rain may saturate 
the surface soil on treeless land, without a drop roaching the 
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ground below well-canopied forest. But if wo suppose a steady 
downpour lasting only 24 hours, then wo shall never be wrong 
if we assume that the soil inside the forest will be wetter and 
moistened to a greater depth than the soil outside. And why will 
this be so? Because the rain water, running down the branches 
and thence down the stems and roots, will penotrate with ease into 
the lower layors of soil reached by those roots, while the portion 
which drops off the leaves and branches will be greedily sucked up 
by the moss and the decaying leaves and yegetable mould covering 
the surface, and will from thence gradually filter down to lower 
depths. Besides this, owing to the higher relative humidity, lower 
temperature, and stillness of the air inside the forest, tho moisture 
under the forest will evaporate more slowly than that from the 
+ area outside. Thus in summer, after ono or two bright days suc- , 
ceeding ® good fall of rain, the open country may already be in 
need of more rain, while inside the forest the roads are still wet, 
the soil atill moist, and the air atill cool and humid. All these are 
facts which cannot have escaped the least observant, and they ara 
the facts that demonstrate the influence of forests on soil moisture 
in a manner clear and intelligible to everybody. 

To study this question a little further it is necessary to distinguish 
between countries with q continental and’ those with an insular - 
climate, and between these and those possessing a combined conti- 

*nental and insular (coast) climate. In an insular climate the rain~ 
fall is moro or less equally distributed over the twelve months of 
the year, and the forests upon the mountains are required merely 
to prevent the precipitated water from rushing down headlong 
inta the valleys and thence into the sea, carrying away all tho 
elements of fertility of the soil. As the distance from the sea inv 
cresses, the rain falls less frequently during the dry season ; 80 
that when we come to cogtinental climates, we find that the foresta 
on tha mountain ranges hava, in addition to the function just des- 
cribed, to fulfil the extremely important rOle of storing up tha 
excess of moisture precipitated during the days of heavy rain and 
giving it up slowly and gradually to the plains below during the 
dry season when they require it most. Thus, in continental eli- 
mates, the mountain forests are of especial value to the country, 
which would be a desert without them. 

At the same time we must bear in mind that there are forests 
and forests. The type of a forest fulfilling all its highest fanetions 
is the virgin forest, in which under the complete canopy of gigun- 
tic trees, a iower storey of trees and shrubs fills up all the intervals 
between the straight, clean, pillar-like trunks, and the soil, com- 
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posed of rich mould and mosses, gives Alourishment and shelter to 
thousands of seedlings and saplings of various ages. Such a for- 
est, to be maintained permanently in as favourable a condition a8 
possible, requires to be treated in the most systematic and conser- 
vative manner, none of the sheltering troes being taken out until 
the seedings below it aro ready to fill up the gap made by its 
removal. On the other hand, a forest of scattered trees, with a 
heavy growth of grass botweon, which, along with the débris 
that fall annually from the trees, is consumed every year by 
fire, such a forest, eit venia verbo, is hardly better than no forest 
at all. 

Inundations, the result of exceptionally prolonged and heavy 
showers, occur as well in unpopulated tracts covered with virgin 
forests as in sottled populous districts, yot what an enormous 
difference in thei mode of occurrence and conseqitences! In tho 
interior of the northern Japanese island of Yzso (popularly eor- 
rupted into Yusso), poor in population, but rich in virgin forests, 
inundations are a common event, The rivers rise 6 feet and oven 
more above their normal level, but not as a thundering swirling 
mass of thick muddy water carrying away entire uprooted treos. 
The colour of the water hardly changes, and the only spoils of the 
forest it bears away on its bosom are old decayed branches broken 
away by the water from overhanging prostrate troes dead years 
ago ; and when the river has subsided to its usual level, no traces 
of the flood are left behind, no silt, no stones, and boulders outside 
the river-bed, no mud on the trunks of standing trees to mark the 
hoight of the swollen waters. Need [ now desoribe an inundation 
in populated districts in which tho forests have undergone tho 
usual devastation ? Hardly; but what: is that thing loft aftor an 
inundation which we, in our indifference, contemptuously call 
mud? Ninety por cont. of it comes from the forests, from the fields, 
It is the vory best portion of the soil, the fertility, the wealth of 
the country drained away, and lost to it for ever ! 

Tnundations have always occurred, and will occur again and 
again ; all that we onn do is to provide agninst their disastrous 
consequences, to prevent them from becoming catastrophes. In 
doing this work two entirely different professions must co-operate, 
Forestry and Engineering.’ They must come in the order named, 
the Forester first, the Engincer afterwards. 

Tho foresis in the plains, on low hills, and on good soil are the 
first to be invaded by the farmer and havo to retire before him. 
This cannot be helped. But if we stick to the forests on the lower 
hills and keep thom in their active and benevolent condition as 
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long as possible, and preserve strictly all the forosts covering the 
mountains and steep slopes against every kind of spoliation and 
destruction, against all attempts of the agricultarists, against 
partition into small holdings, we may still be able to prevent, when 
excessive rain falls, the surface drainage from the low country from 
receiving an accession, from the bills and mountains, of enormous 
hodies of water laden with sand and stones and boulders, and thus 
reduce the volume and violence of the flood-waters, and save, or at 
least mitigate, the dangor of an inundation, 

‘The question of preserving the forests in the mountains being 
satisfactorily settled, the result will be that the flood-line of the 
rivers will once for all cense to form @ canstuntly ascending curve, ” 
as is unfortunatly at present the case with every river of the 
United States; and then the Engineers may bo called in to take 
measures to control the Hood-waters of the country below by regu- 
lating the beds and banks of the streams. 

Ono need not have taken up the newspapers and read of the 
calamitous floods of 1887 in the United States to satisfy oneself 
that these floods are only the forerunners of greater disasters still 
tocome. I visited many districts in the Southern and Contral 
States over which the floods had just passod. The standing trees 
were covered with mud up to # height of 15 fect, and scattered 
about everywhere lay hundreds of forest giants, not fallen from 
physical decay and more or less rotten, but still green, which bad 
been uprooted in the full vigour of their growth ; these were all 
from 200 to 800 years old. I also found along the banks of rivers 
many strips of forest that had been partially swept away, and the 
trees here were also 200 to 300 years old. Tho fact that the up- 
rooted trees were all from 200 to 300 years old does not, as one may 
easily imagine, at all prove that the floods which overturned thom 
were exceptional ones, sugh as would not recur again for a similar 
periud of yenrs, It rather proves that those disasters are the 
boginning of a new ora arising out of a totally altered condition 
of things, which aro steadily growing still worse owing to conti- 
nued and even increasing human activity. This prospect is not a 
cheering one, but it is not entirely hopeless, and if I, as a well- 
wisher of the great American nation, were asked for advice, I 
could not do better than admonish them in these words:—“ Cut 
your trees, but spate your forests.” 


Dr, Hervntcn Mare, : 
Professor of the Forestry Department, 
Imperial University of Tokio. 


tr ‘THR TONS, 
THE FIRE-FLY—A RONDEAU. 


A fire-fly ! a floating spark, 
‘A diamond dancing in the dark, 

A roving star, now low, now high, 

‘Anon afar, anon anigh, eye 
Then soaring like a joyous lark. 


It seoms to feel nor caro nor cark, 
But drifts above the watch-dlog’s bark, 
And whoresoe'er it wills, doth hie 

ne A firefly 1 


It gloams along the heated park ; 

It rests upon the dry leayes—hark! 
Is that a flame beyond, which I 
Among their tinder can espy ? 

Ah, not It makes no scorching mark, 

A fire-fly ! 
ADVENA. 


or UP THE TONS. : 


Lravisd Thadiar on tho morning of the 31st, I strack up the left 
bank of the Tons along a road which, until the main road to 
Ramasarai branched off it, some two or threo miles higher up, was 
fairly good, but after that it became little better than a sheep track. 
Below me in the river bed were alders, willows, Celtis, Cinnamomum 
Tamala, and others of the Laurines ; but I looked in vain for the 
Engelhardtia, so common below Thadiar, until I had gone about 
four miles, when I saw a solitary specimen of it, Albizzias woro 
very common, as was aleo the Khus. 5 
‘When once I had passed the boundary of the closed Government 
Forest, the chir forest, which’clothed the slope nbove me, showed 
signs of the annual fires lighted by the graziers. In some places 
the tranks, half charred through, had been onable to withstand 
tho wind and their large boles lay across the path. Theburning of 
the grass scems to be carried ont in a most systematic mannor—not 
being burned all at once, but in patches in regular rotation, 

- Some of the chir trees here were, I think, tho tallest I havo 
seen, being considerably over 100 foot in height. A fallen one 
that I measured was 142 foct in tho bole, and this, too, in epite 
of the fact that the point was burnt off. In some places the road, 
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or path rather, was lapped by the waters of the Tons ; in others it 
rose some hundred feet above the river. 

. I camped that night on a triangular piece of ground which, al~ 
though uncultivated, showed by a succession of terraces that it had 
once been tilled, probably before the Goorkha invasion, as chir 
trees as old as any in the surrounding forest covered it at inter= 
vals, On this piece of ground, which was nearly half a mile long 
by about 300 to 400 yards broad at the apex of tho triangle, I 
found Grewia vestita, which, above Thadiar on the way to Deota a 


small tree, is here barely 18 inches high, with flowere and fruit on"” 


it, This was evidently owing to fires and grazing. 


Noticing the hole made by a horer fn a chir treo in front oft 


my tent, I followed it up with my knifo, and found that it did not 
penetrate further than the outer bark, and that the end of the hole 
was filled with grass seed, amongst which I failed to detect tho 
insect that had made the hole. 

Ficus Cunia with very large leaves was very common, as were 
also two or three other figs and several leguminous shrubs and small 
plants. 
¢ waters of the Tons contain in suspension a large amount of 
mioa and, where the floods had left débris on the bank, large quan- 
tities of it had been caught in the crevices of the soil, whilst @n 
looking into the water minute particles of it could be seen flashing. 
The explanation of this I found afterwards when I went higher 
up, where all the streams tributary to the Tons had their beds in 
micacious rocks, which, where it was hollowed and smoothed by the 
action of tho water, looked like enormous pieces of mother-of-pearl, 

My next march was to Naintwar, to which place I had gone 
a little more than half way in my'first day’s march, The vegeta- 
tion did not change, and the road was much the sameas that of 
the previous day, save in one place, where it rose up the face of a 
cliff where some carefal climbing was necessary. One thing worthy 
of notice at Naintwar was the difference in the colour of # stream 
which joined it from the north and that of the Tons itself. The 
clear bine of this stream, which soomed quite as largo as the Tons, 
betokened its source to be a spring ; but the snow-fed waters of 
the Tons quickly changed its colour into its own dirty grey.” 

‘At Naintwar I saw a piece of dove-tailing (if I may use the ex- 
pression to designate a piece of work so unlike in all save the end 
obtained, what is understood by the original word), which I have 
never seon equalled." 


* Dog-taiting would not be an inappropriate term.—{E.] 


82 UP THE TORS, 


Ido not know what tools the villagers use ; but the designs onf 
some of tho lintels of their houses and doors of temples show that = * 
they are no mean hands at carving after a quaint style of their - 
own, 

Noxt day’s march took me to Sauré, some six good miles from 
Naintwar, and during this march the vegetation began to change 
considerably, probably owing ta the fact that the road rose high 
above tho river, which itself rose, or rather descended, from a good 
height, during the six miles, Hornbeam, poplar, spruce, blue 
pine, chestnut, walnut, and'several other higher level trees, whilst 
at Sauré itself the ban oak mixed with the apricot. . 

-'1 On the way I passed"s tree with a bole only 11 feet high, to? 
.. which I was attracted by the large number of rings made by 
“, " wood-peckers, and counted no less than sixty of them in tho bole. 
*-_ Bach bole was distinct, the bark of this tree evidently not split- 
ting across so easily es that of the onk which opens out between 
the holes so as to form an unbroken ring. 

‘At Sauré I was told that the rord 1 had come was a maidan 
compared to the road I had to traverse! 1 should havo been sorry 
4o call it @ maidan ss compared to anything; but, it certainly 
was not a bad road in comparison with that on which { found 
myself next day. In some places nothing but the roughened rock 
which composed the narrow ledges over which tho road lay, pre~ 
vented one from being dashed to pieces some hundred feet below. 
On the other side of a stream near Sauré I came across what was 
evidently a quarry for the slates which covered some of the houtos 
in that village, and which they seem to pile on indiscriminately 
in a manner which speaks volumes for the strength of the struc- 
ture undernoath. The stream itself ran over a bed of the stones, 
1 afterwards measured a piece quarried out higher up which was 
4° 9” x 8’ x 23". Many pieces of this size I should think would 
‘be enough to crush more esubatantial-looking houses in civilized * 
places, and yet I saw even larger pieces on some af the honses, 
Shortly after leaving Sauré I came to a valley facing the north or 
right bank of the river. On its western side nothing but chir 
covered the slope, on the eastern side it was clothed with a dense 
growth of chestnuts, spruce, ban oak, and holly, with a thick under- 
growth of ringals, raspberries, and Indigoferm, Scattered here 
and there were the Rhus, brown hirch, hornbeam, alder, and 
maple. 

The next valley I came to was much the same with regard to 
vegetation, except that owing to a rocky soil the chir dotted both 
sides for some distance up before the other trees began. The road 
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here was very bad. In the next valley I came to, and where I 


camped that night, I thought I saw amongst other trees an ash. 
Tcould not get a specimen of it at that time, but on my return 
Journey managed to do so. 

My next day’s march brought mo to Datmir, which is at the top 
of a steep cliff rising from the river below. With the exception 
of the pall up this cliff the road was wonderfully good. 

On the opposite side of the river the slope is clothed with 
doodar—the first place where I saw it in ay quantity after leay- 
ing Deota—and on the top of the hill ‘above the forest hut I also 
saw some of it as well as the first Bhojpatra I had seen, I did 
not go very close to the latter trees, and it was not till my next 
march (to Qosla) that I came within reach of a solitary speci 
men, 

Round the forest hut at Datmir there were moru and kharshu 
trees, very old in appearance, some of them hollow, which had 
evidently been planted in rows. This circumstance I also noticed 
higher up near tho village of Gengar, the rows varying from 
regularity so slightly as to preclude the possibility of their posi- 
tions being accidental. There were box trees below the hut ; but 
Lsaw none of any great size. Below the village is a large piece 
of ground under cultivation, and bere I may mention that aH up 
tho valley the soil is wonderfully rich, even on the upper parts of 
the slopes. The chief products seomed to be dal, paddy, and 
chaulai. I found above the buagalow hazel and service trees, as 

-well as the birdcherry so common at Deoban and Mundali. 

My ext march brought me to Oosla. On the way I passed 
through a dense forest of oaks, poplars, chestnut, maple, and brown 
biech with blue pino and spruce on the crests of the ridge, and 
alders along the water-courses. 

It was not till noxt day that I came to pure forests of Bhojpatra 
‘on my way up from Oosla to Harki Din, my last camping place. 
There too I came across the shrub rhododendron with i's lovely 
mauve flowers, and a tree which reminded me so much of the 
mountain ash of Harope (the “rowan” of Seottish song and story) 
that I had little difficulty in identifying it with Pyrue ursina in 
Brandis’s “Forest Flora.” In a piece of marshy ground about 
four miles above Oosla I found the first horsetails I had seen in 
the Himalayas, but on my return journey I found them at 
Kathyan, 

At Harki Din itself, which isa flat pioce of ground at the june- 
tion of three valleys with streams, any one of which might with 
equal right lay claim to boing the Tons, Bhojpatra andsome wind~ 

+ 


“ bog 
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blown silver firs, were the only trees of any height. Rhododen- 
drons (campanulatum) ware the last shrubs of eny size, along with 
atunted willow. Above them came R. Anthopogon, juniper, wil 
lows turned almost into creeping shrubs, and last of all nothing 
but small hardy plants and flowers, most of them our ordinary 
home wild and garden flowers, amongst them being vetches, evor- 
lastings, yellow pansies, and strawberry plants with flowers of a 
blood-red colour, and rhubarb, which made a very good pudding 
without requiring too much sugar. 

One plant which I noticed in particular was one which no one 
could help observing from the darkness of’ its maroon or clarot 
flowers almost approaching blackness. It wasone of the Lagumi~ 
noa@, but its name I have not been able to ascertain, 

Tt was not until on my way down that I found, about a mile 
below Harki Din, » hawthorn treo, tho first and only one I 
saw, 

Up the three valleys I have mentioned ahove I went on three 
successive days, All throe, except that the one furthost south, had 
more stunted vegetation at the mouth of it than the others, were 
much the same in appoarance—a plain covered with flowers up 
to a certain point, then boulders and fragments of broken rock, 
then snow, its surfaco yellow with dust, and after that snow in all 
its purity covering,the sides of the slopes, and blooking up in densa 
masses some of the smaller hollows. 

The valley to the north was the prettiest of the three, the 
stream which flowed down it broadening into small lakelots in 
two places, and its source, which I reached after four hours’ steady 
climbing over boulders and snow drifts, I found to be another of 
théfe laltelets, which was, no doubt, increased by the melting snow, 
but must have been fed by a spring somewhere, although I could 
not see any signs of one. My reason for supposing that there 
was @ spring was Ube faob thal ils upper side cvnlaiued open flow- 
ing water, whilst its lower side entered and disappeated below a 
large drift of snow, whence it emerged some fifty yards lower 
down by a low-roofed oave, with frozen walls and roof supported 
on pillars of ice and festooned with icicles. : 

This I took to be about six to seven miles from Harki Din, 
whilst, as there was no snow there and here it was piled up, with 
its melted faces showing regular strata, I fancy I was some thou- 
sands of feet above my camp. I was shown a pass over this snow, 
by which I could have looked over the bead of the valley, but 
it was too late to think of it, and it was all I could do, as it waa, 
to get back before darkness set in. 


S| 
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"Tho next valley I went up was thé one to the southward. One 
thing about this one, as 1 observed above, was the fact that 
vegetation reached further up it; but this was not, I think, owing 
to its lying north and south, but to a curious fact which I shall 
endeavour to describe. 

‘A little way above whore my camp was pitched you crossed, 
by arongh semi-natural bridge, the streams from the north and 
north-east, and climbing about 30 feet higher up, you found 
yourself overlooking a large plain with a stream running through 
it several hundred feet below you, although the water behind you, 
and which is joined lowor down by this stream, was only a few 
feet below you. In fact it is nothing but a ridge of impermenblo 
rock, which prevents the two streams from the north and north- 
east from joining the third long ere they do so. 

Ata point which I guessed to be abcut eight miles from camp, 
the head of this valley took a bend to the northwards, and joined 
another leading down the other side, where I did not attempt to 
follow it. At the head of it there were the samé snow-clad cliffs 
and stratified drifts in the hollows, which I noticed in the other 
valley. Tho stream which flowod through it kept losing itself 
under masses of boulders and reappearing again in the most unex- 
pected places. 

The walking over these boulders constituted the worst part of 
the walk up and down. It is tiring-work walking up one sido 
of a large boulder and down tho other, or stepping from one to 
another without knowing when they aro not going to turn under 
your foot. Imagino yourself walking over the ruins of stone- 
built housés for a mile or so and you will have some ideg of 
it, To what depth this layer of stones. reached 1 cannot say, but 
T certainly snw 12 or 15 feet down through it in places, and still I 
could not seo the earth below. Sometimes these rooks were piled 
into little hills far above the level of the surrounding boulders ; 
but whetlter this was owing to glaciors or to the simple falling of 

«rocks from the cliffs above, I cannot say. Their toughness and 
Jagged edges throw doubts on the former theory, whilst their die 
tance from the bases of the cliffs belied the latter. 

The third valley, the ono to the south-onst, after running for 
about a mile in a south-easterly direction, turned round towards 
the south. The vegetation below my camp was much the some 
along tho river bank as that at Datmir. Pyrus wreina I found a 
solitary specimen of, but a little way above the river bank Bhoj- ° 
patra had the ground all to itself. 

Thad intended to retura by Thittakumta and Ramasarai, but 
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could not owing to unavoidable circumstances, so that my return 
journey was almost over tho same ground as I covered on my way 
up, elms, hawthorn, and ash being, tho only trees added to my 
notes, and so ended one of the pleasantest trips I have ever enjoy- 
ed, the weather ail the time being exceptionally good, and the. cold, 
even at nights, being only slightly felt. 


W.F. 


A MORNING ON A KONKAN HILL 


‘A pRomiiN¢ morning in tho broiling month of May, the time be- 
tween seven and eight. The sun is beating down mercilessly, and 
the hill that I am climbing is dreadfully stoop and slippery, The 
grass has all got burnt up, and affords almost as treacherous foot~ 
hold, at tho angle at which it presonts itself, as so much ice would. 
Steadily I mount, wishing fervently for a breath of wind to fan 
my porspiring brows, for, ae I pross on upwards, I “lard the lean 
earth” generonsly! Presently a sound not often heard in the 
Konkan jungles—at least in those in the neighbourhood of the sea— ° 
ishoard, the cough, namely, of an irato or startled monkey, the well- 
known black-visaged langir, Looking about, I soon spy one 
(a fomale evidently, as she carries a young one in her arms), sented 
on the top of a bare teak tree. Sho is in a state of violent excitement, 
and is swearing volubly, not, however, at me, but at something still 
concealed from my view. I throw myself (glad of any excuse for 
a halt!) on the ground and watoh for the sequel. - Shortly a village 
dog comes up, and then anothor, and another. My friend, the 
monkey, is evidently the object of their attentions, for, on reaching 
the tree on which she is sonted, they pull up and surround it. 
Dark objects aro visible here and there in the distance : these are 
« Khatkaries,” a somi-wild tribe who inhabit the Konkan hills. 
Thoy are the masters of the dogs, and monkeys, in various shapes, 
would apparently bo found in their list of delicacies for the table- 
‘As the wild men approach, the monkey, thinking “ discretion the 
hetter part of valour,” betakes horself once more to flight. Carry- 
ing her young one with her and Jeaping from tree to tree, she rapid- 
ly ascends the hill, not touching the ground, and “the merry chase 
goes heedlessly eweeping by” within afew yards of me, I have 
had a first-rate view of the hunt, for I have gained a point on tho 
hill above the line taken by the harassed monkey and her unrelent~ 
ing purenera, and hava therafora seen averything splandidly. Tho 
silence in which the chase is conductod is most striking, both dogs 


A MORNING ON A KONKAN HILL, a7 


and men are mute, and the quatty alse lias relapsed into silence 
since resuming active flight. I had some Khatkarios with me, and 
asked them questions about the whole thing, They told mé that 
dog, single-handed, was no match for an ordinary-sized langrir, 
who could and would tear ons to pieces very shortly, bad the doy 
the temerity ta attack it unaided, Three or four dogs were needed 
to pull down one langér, unless of conrse a man was peor 
enough to come in to aid at once. Monkeys are very greedily eaten 
by the Khatkaries, I heard afterwards (when returning from my 
inspection) that the baby-monkey had been killed, while the elder 
one had made good its eseape—rather to my surprise, I must con- 
fess, as I did not think that the mother would have abandoned her 
young one under any stress of circumstances, 
But my adventures wore not yet'at an end. Before leaving the 
bill, I hoard again a curious sound. What is it? With eare 
pricked up and every nervo on the stretch I: listen! No doubt of 
it ; some one sawing up timber! “ Rather cool!” I mutter tomy- 
self, and away in the direction of tho noise we go, stalking as 
silently as the dry teak leaves will permit, My associates for the 
time being, the Khetkaries, hang back, “A follow-feeling makes 
us wondrous kind,” and they do not relish tho idea of assisting at 
the probable capture of a fellow-tribesman. On we go cautiously, 
the excitement is growing intense, when the Khatkaries all at once 
Login pushing to the front quite eagerly, Anxious to know tho 
reason of this sudden change, I enquire and am told, in reply to 
my queries, that the sound we hear has nothing whatever to do 
with wood ; it is caused by a party of Khatkari women bunting 
for land orabs (in Marathi kakeda). Sure enough we presently 
espy tho tinted Dianas, and, after a little parleying, the results of 
the chase (some two dozen craba) become our property, their ulti- 
mate destination being the Natural History Society’s Museum in 
Bombay. These crabs apparently lie dormant during tho dry 
months under large stones and similar places of refuge, emerging 
only when the rains set in again, The wild people rub such large 
stones as seem likely to be places of retreat for their prey with 
other stones. The crabs mistake the sound for thunder! (no jake 
intended, for I got the explanation at first hand, on the apot, from 
the Khatkarios themeelves), Under the belief that “ Here are the 
rains again, hurrah!” they come ont, are caught, and are in due 
time popped into the wild man’s cooking pot, and thus fulfil one 
of the fugctions at all events for which they were included in ame 

Nature’s scheme. And so home, 

! GK. B. 
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DREAD-MAKING. 


In your endeavours to infuse into our minds tho principles of 
soientifio forestry you have hitherto overlooked « very important 
essential to success, namely, the nocessity for disseminating, at the 
samo time, useful hints in that special branch of knowledge by tho 
aid of which we are enabled to maintain, in an efficient condition, 
the corporal foundation upon which depends the supply of the store 
of energy so largely drawn upon—by the exercise of ‘our mental 
facultios—in our efforts to grasp and retain the great principles 
you tench. 

I refer to corporal, as an aid to tho capability of absorption of 
intellectual, sustenance, 

Pabulum for the mind, of which you provide an inexhaustible 
supply, is, no doubt, very necessary ; but this usually takes the form 
of very hard knotty points not easy of digestion : it may not, there- 
fore be out of place here to offer (you having omitted to do so) to 
contribute towards the means by which the foresterial mind may 
‘be maintained in a fit state to assimilate the kind of food, often of 
foreign importation, which you generally provide for its nutrition. 

Apart from this consideration, I feel sure that the Forest Officer, 
who is situated without the pale of civilization, will be most grate- 
ful for anything that will add to his home comforts, or that will tend 
to mitigate the severity of the “ struggle for existence,” which he 
continually maintains during the period of his sojourn in camp. 

With these few prefatory remarks, I do not think I need offer 
any apology for séeking—even though it make your editorial bair 
stand on end—to desecrate the pages of our scientific journal by 
the introduction of so gross a subject as that of Bread-making, 
The subject, indeed, is an important ono from every point of 
view. 

For many years I have. been the victim of dyspepsia, resulting 
from the Consumption in large quantities (for I have a good ap~ 
potite) of leathery chupatties, soda scones, woodeny biscuits, et 
hoo genus omne, all my offorts to procure a wholesome bread having 
proved abortive ; but at last I have lighted upon a drunken cook 
(blessings never come singly) whoso sole accomplishment (if his 
powers of imbibition be excepted) lies in the art of bread-making. 
At first he was not very successful, and his recip’ naturally was 
a little “ mixed,” but by dint of perseverance I have suoceeded in 
reducing it to something like intelligible order ; and in the exuber- 
ance of my gratitude for having obtained a good, wholesome, 
palatable bread, I now haston to impart the secret of its composi- 
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tion to my fellow-sufforers, Being ambitfous I have ondeavoured 
to word the recip in the orthodox cookery-book style. 


Recipt for making Bread. 


To prepare the Yeast. ra 
Take of 
Sugar, ss 1 teaspoonful, 
Floor, vee 1 dessertspoontal. 


Hope, wen 1 benapoontil 


Put the flour and sugar into a bottle; boil the hops in a break~ 
fastoupful of water until the liquor is reduced to a quarter of 
cup ; allow it to stand till lukewarm ; then strain and pour into the 
bottle over tho flour and sugar, Shake the bottle well, cork and 
tie down. Put in a warm place for 48 hanra, after which it will 
be ready for uso. Call this (A). 
When the above is ready, take of . 
Flour, eo ve tablespoonfal. 
Hop. 1 toaspoonzal. 
Prepare the hot liquor as before and pour into a clean hottle over 
the flour; add to this a tablespoonfal of (A); shake the bottle 
well; cork and tie down securely. This will be rendy for use on 
the following day, Call it (B). The romninder of (A) may be 


thrown away. 
You may now proceed to make your bread as follows :—Take of 
Floor, ae ANB, 
Salt, 1 level saltspoonful. 
Bugar, 1 teaspoonful. 
(B), 1 tablorpoonfel (in cold weather ; half 


when the weather is warm), 


“Mix thoroughly with a sufficient quantity of lukewarm water and 

. knead well ; place it to rise within the influence of the heat of a fire 
(when' the weather is cold), and when ready divide into two, put 
into shapes, and bake, 

A fresh supply of (B) must be propared every day (to be used 
in making the bread on the following day), with this difference only, 
that instead of the tablespoonful of (A) used in making the first 
supply, an equal quantity of (B) is to be substituted. : 

With ordinary ata this makes a most oxcellont brown bread, far 
superior to the stuff usually provided by the station haker. I hope 
that all who rend and honestly try this recip8 will, as in duty bound, 
be truly grateful to 


a Lat September, 1890, . A Dacyxen Coor. 


NW Prvicint Parer. 


. THE CULTIVATION OF ORANGES, LEMONS, AND FIGS 
IN INDIA. 


A.—ORanaEs, 


The Santara.—The best orange grown for profit in India is the 
“intra,” a name commonly assumed to be derived from the Portu- 
guese town, but Ixtely declared to be a corruption of a Sanskrit 
word, which should be pronounced “suntura.” 7 

The tree which bears this fruit is of upright habit, in this coun- 
try rarely exceeding 12 feet in height and 8 feet in expansion of 
‘ranches, The leaves measure 14 by # inches and 24 by 14 inches 
—the winged joint being very slightly developed, the flowors are 

_ inch in diameter, have 5 petals, 20 to 24 stamens, and 9 to 10 carpels. 
The fruit is found of two varieties, one having the skin remarkably 
loose and evidently overgrown beyond the pulp, and the other hav- 
ing a smooth tight-fitting skin, As grown at Nagpore, this hes beon 
declared, by people who have travelled much, to be the finest orange 
known in the world, The inner skin is very delicate, and the liths 
(carpels) s0 slightly cohering that it is easy to brenk up for the 
eating. Well-grown specimens have only two or three seeds. The 
flavour of the two varieties is equal, if growo under similar condi- 
tions ; but the loose-skinned variety has an imposing appearance, 
‘and is rathor more easily peoled, consequently it is the market fa~ 
vourite. Ordinary market specimens of the fruit average 8 ounces 
in weight, but 10-ounce spocimens are common, 

The Mozambique Orange.—The Mozambiqne orange tree is evi- 
‘dently a distinct species, of strong growing habit, producing an 
irregularly globular head and beating leaves measuring 24 by 14 
to 54 by inches, ‘entire or very slighty and irregularly serrate, 
the apex being pointed or cut out. The leof-stalk is f-inch, the 
‘wings on one of the joints attaining 4-inch in width, often loss 
and sometimes wanting. The flowers are 14 inches in diameter, 
have 5 slightly oblique petals, which are glandular on the outside 
and 20 to 24 stamens, Average specimens of thé fruit grown 
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‘in India weigh 8 ounces, but specimens of 13 ounces in weight 
imported from Mozambique are common. In shape it is globular, 
slightly compressed vertically ; the skin iy medium in thickness, 
tight-fitting, and marked by numerous small vertical furrows and 
a circular smooth murk, about 1 inch in diameter, on the upper 
end.- The pulp is usually pale yellow, but when dead ripe becomes 
of a brownish yellow, that may be called the medium tint of orange 
pulp. In flavour it is swoet, hut without the piquancy of the best 
varieties ; the inner skin (endocarp) is tough, so that this orange 
ean only be sucked. They keep in good condition about two, 
months. : p 

Ladoo Orange of the Deccan.—The tree which bears this variety 
produces long branches apt to spread out considerably as the trea 
attains size. Tho leaves are from 1} by $:to 23 by 1} inches, with 
tho winged joint of tho stalk very slightly developed. The open 
flowers are g-inch in diameter, of 5 petals, 20 to 24 stamens, and 
9 to 10 carpels, ‘The fruit attains 8 ounces in weight, isin shape a 
much depressed globe with a distinct nipple at the stalk, and with- 
in the skin on the uppor end generally has an extra orange, about 
J-inch in diameter, with 5 to 7 liths (carpels), The skin is of a 
dusky yellow colour, moderately rough and foose, and of medium 
thickness ; the inner skin (endocarp) very thin and enclosing juicy 
sweet pulp of piquant flavour and medium tint of colour. This is 
a fine orange, but it.does not bring a high price, on account of 
its indifferent appearance, : 

Lall Ladoo of the Deccan —I have identified this orange with 

” the Mandarine orange of books. The treo resembles the “ Ladoo”” 
in habit, loaves and flowers, and shape-of fruit, but the skin of the 
fruit is a deep orange coleur, smooth, loose, enclosing 11 liths, 
having @ stronger inner skin than “ Ladoo” and 20 seeds—a very 
handsome, attractive fruit. 

The Cowla.—A small-sized, indifferent orange, whica becomes 
yellow on the tree before it is awoot, 

The Sylhet Orange.—This is common in the Calcutta market, 
and is grown in the country whose name it bears. It averages 5 
ounces, has a tight thin skin and good flavour. The Malta and 
St. Michael’s oranges have been introduced, but are not making 
progress wherevor it is possible to grow the “ Cintra.” 

Cultivation of the Santara at Nagpore, C. P-—The Sneat oranges’ 
in India and, in the opinion of some, in the world, are grown 
neat Nugpore, which lies ia North Latitude 21° 9’ und East Longi~ 
tude 79° 12’, about 330 miles from the sea, and at an altitude of 
1,025 feet above mean sea level. 
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The orchards are fully exposed to the sun and on level ground, 
having a dark-coloured stiff loamy soil not less than 8 feet in depth, 
and overlying a sub-soil of open nodular limestone.~ The soil is 
formed of disintegrated basalt. 

The climate may be described as comparatively hot and moist 
from Juno to September inclusive, cool and dry from October to 
February, hot and dry from March to May. It must be noted that 
the temperature is taken under standard meteorological arrange~ 
ments, which require the thermometer to be shaded from direct 
sunshine and from radiation at night, The mean insolation or 
excess of temperature obtained by exposing the thermometer to 
the sun as compared with the shade temperature is 59:8, and the 
nocturnal radiation, or decrease from the shade temperature when 
the thermometer is exposed to the sky, varies from 12°8 in Janu- 
ary to 27 in July, 

There are two distinct seasons in which the trees will flower and 
ripen fruit; and to obtain high class frait, the cultivator must elect 
which season to work, as the trees will not bern properly at both 
seasons, The finest fruit is obtained from flowers that open in 
June-July, and is on the market from February to May, 

The second flowering is in February-March ; this ripens fruit 
from December to February. 

The trees are kept dry during May or Decembor, according to the 
scason at which fruit is wanted ; at other seasons irrigation is carried 
on sufficient to provide, with the rainfall, at least 4 inches of water 
over the entire surfaco per month. The irrigation water is drawn 
from wells about 80 feot in depth, by means of a leathern bucket 
containing about 25 gallons, which is drawn up by bullocks that go 
down an inoline, pulling a rope which passos over a simple pulley. 
The coat of drawing water 80 fect is about 1 anna (at par nearly 3 
cents.) por 1,000 gallons, 

‘The water is turned into small surface-channels made by drawing 
up a pair of parallel ridges, 18 inches apart and 9 inches high, and 
given a slope of 1 per 1,000, One channel serves two lines of trees, 
and from it the water is passed into sunk beds round the stem of 
the tree, extending as far as the eweep of the branches, About 1 
to 2 inches in depth is given once in 10 days. The soil is kept 
moist from the flowering till the fruit is all gathered. 

‘The soil is kept clean and open on the surface by ploughing 4 
inches deop thrice yearly. For the crop that ripens during Feb. 
ruary, March, and April, water is withheld, the soil is opened up 
during April-May, and the roots exposed during 15 days, so that the 
trees get a check sufficient to cause the greater part of the leaves 
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to fall. Then 100 Ibs. weight per tree of old, moist cow-dung of a 
reddish brown colour is mixed with the soil, and the roots cover- 
ed up and watered heavily if rain does not fall soon. This causes 
the trevs to burst into bloom and fresh growth ; thereafter the soil 
is kept moist till the fruit is gathered. 

Tho same operation carried out in December brings ripe fruit 
during December, January, and February. 

Suckers from below the graft must be cleared out, and weakly 
or decayed branches only cut out. Excessive pruning mast be 
avoided, as it tends to cause the trees to “run to wood,” and pre- 
vents flowering. 

Fruit continues to attain full development during a month on 
each “break” of trees that has been started into growth together, 
and it is picked over at intervals of a few days. 

A faint trace of yellow in the skin of the fruit indicates maturity. 
‘When fresh from the tree this fruit has a delightful rich piquancy 
of flavour that is to a great extent lost by being packed up for a 
few weeks, but the fruit remains in good condition two months, if 
not closely packed. No special curing is given, unless the fruit hes 
been gathered unripe ; in that case close packing, with soft hay in a 
box is sufficient, Such fruit is always inferior. In packing, 30 to 
40 Ibs. weight of oranges are placed in very slim baskets without 
any packing, und the lid tied down, None of the fruit is shipped 
as merchandise, 

The trees aro planted about 12 feet apart each way. 

Seeds of Citrus medica, a large coarse citron of vigorous habit, 
are sown, and when the stocks are two or three years old, budding 
is effected. The form of budding used is peculiar, and I think ad- 
yantageous in unskilled hands. No transverse cut is made in the 
bark ; having made tho vertical out, the operator bends the stems 
gently towards the side having the cut. This causes the cut to gape 
open, and the bud having been inserted, the stock is released, and 
springs up, closing in tho shield of the bud. A bandage consisting 
of a strip of banana stem is then applied. I think the want of the 
cross cut saves tho gumming, that ensues if the cut is made too 
doep. Occasionally the sweet lime, Citrus limetta, iy used as a 
stock, and it is believed by some to ensure more sweetness in the 
fruit, I have not proved this, and do not think it can affect the 
degree of sweetness, : 

Tho best varieties are invariably budded. Seudlings take so long 
to bear fruit as to be useless in practical fruit-growing. 

The orchards generally measare from 5 to 10 acres. 

The trees bogin to bear at 3 years from the bud, carry the heavi- 
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est erdps between the 6th and 10th yoar, and after the 15th yéar ” 
_ tapidly decay. 

‘An important insoot onomy is the eaterpillar of Exythro papitio, 
which eats up the foliage during June-July. Hand-picking is the 
chief remedy employed. An undetermined wood-horing insact 
attacks tho treo ae evon as doony acts in, and is commonly supposed 
to be a cause of decay. I think it is rather a sign of decay. Hot 
tar poured into its holes kills the insect, but does not arrest decay 
when far advanced. If there is any sound wood left, it is advise 
able to cut back severely, but trees so treated do not fruit for two 
or three years after the operation, 

It is doubtfal whether any insects are heneficial, but the entomo- 
logy of Indian fruit culture is as yet but fragmentary. 

Lemons.—Lemons are not exposted. The large Citron can be 
produced in quantity very cheaply, but, except by dyers for the 
“acid, it is little used, and brings a very low price. 

Note.—The atest edition of my own book is the fullest account 
available,* but that is superseded by this report, as far as oranges 
and lemons are concerned, 


*  B—Fras, 


Figs are not dried in India to any considerable extent, as the 
jocal consumption absorbs the supply. 

Varieties of figs are not named in India except with the name of 
the village they come from, which is not distinctive. The variety 
widely cultivated in the Deccan is inverted-conival, groon ab the 

stall, and gradually deepening to brown at the brond end ; it bas 
alternating stripes of yreen and brown, and good examples woigh 

1b, 

¢ Village of Khed Shivapore, 14 miles south of Poona, which city 
stands in North Latitnde 18° 287, Bast Longitude 74° 10’, altitude 
of Khed Shivapore about 2,200 feet. Exposure to sun, full, Land 
of the orchards is nearly level, but tho orchards are on the slope of 
a range of hills of 3,500 feet altitude. ‘The altitude of the plantation 
is 2,200 feot. 

‘The coil is a poor calcareous loam, sub-soil being marl, a mixture 
of lime and clay on disintegrated trap. 

The temperature averages about 75 degrees ; minimum, 48 de- 
grees ; maximum, 100 degrees. The village is hut in on the north, 
east, and west by hills, which keep out hot winds. 

‘The rainfall is about 50 inches, falling chiefly from Juno to 


 Sinoo thix was written, Dr, Bonavia’s “ Cultivated Orangea and Lemons, &e., 
of India and Ceylon” has been published. 
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Octoher, The falling of rain sets the trees growing, and deter- 
mines the ripening of fruit. 

The irrigation is from wells, 2 inches por month from end of 
October till the fruit. is ripe. Cultivators do not usually make 
special efforts to get eweet frnit, but the small quantity of water 
given has that effect, 

Tho mode of cultivation is ploughing 4 inches or hosing at end 
of rainy season. 

Tho fertilizors used are village sweepings, 50 Ibs., well decayed, 
per tree, applied after the crop is gathered. 

After the tree has been caused to send up 5—~7 branches from 
near the hase by shortening the shoots seat out by the cutting, 
little, if any, praning is given ; broken branches are cut out, and 
such as have gone higher than a man can reach with the hand, have 
the points taken off, and are cut out to the base after all the fruit has 
been gathered ; but the less pruning that is necessary, the better. 

A fow are grown as standasds, the branches proceeding from the 
central stem at a height of 6 feet and spreading out horizontally. * 

The picking is done when the fruit is-foll grown, and shows « 
slight yellowing of the stalk. Early in the morning is proferred, 
hecause, if protected from the aun, fruit so picked retains a delicious 
coolness, For local use, each fig is wrapped up in a leaf when it 
hus attained ihis stago, to protect il from birds, and is left on the 
tree a week longer. This improves the quality greatly, but carriage 
toa distance is impracticable in such a ease, No boxing or curing 
is done in India, 

The trees are planted 10 to 12 feet apart. 

Propagation is effected by means of cuttings of L-year-old wood 
planted in a shady bed in February. 

The orchards are about 2 to 3 acres in extent only, because the 
situation on a hill slopo does not admit of large level spaces fit for 
irrigation. 

The trees live 15 years ; are fruitful during about 12. 

The red spider is a serious enemy. No futile attempts are made 
against it by the cultivators; they think sacrifices to idols effectual. 

The subject of fig cultivation has not yet been worked out. 

LT have never sent cuttings of figs so far as America, but I think 
that if cut in February, packed in moist sand in o tin box, and 
sent by post a few would survive the journey. 

‘The latest edition af my hook “ Gardening in India” gives the 
fullest account available, but it is notas fall regarding figs as this 
report. 

Poona, 1890. G. M. Woopzow, 
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NOTES ON THE UTILIZATION OF FORESTS. 
inBtiied from page 48°). 
« Bee WinpRicement of the kil. 


= THR sity selected should be sheltered, even, and fovei, aiid it should 
_ be close to abundant watof.and to the wood to be carbonized. If 
the*quantity of wood is large, there ought to be room enough for 
ins; ds the same party of burners can just as easily man- 
agé.@¥éral kilns asa singlo one. Tho nature of the soil is also of 
considerable importance. A soil that is too free ahd potous would 
allow too strong an upward draught of air to pass through it into 
~ the burning wood above, while a too stiff soil would; on the con- 
trary, causé'the kiln to burn too slowly. A loamy sand is the best, 
as, besides possessing average stiffness, it absarbs at once the con- 
donsed vapours given off by the wood, which in a stiff soil would 
clog the surface and interfore with the carbonization. It if abso- 
y lutoly noceesary that the soil of the ontira site shduld be uniform, 
otherwise the kiln would burn more rapidly at some points than at 
others, the result being uféqual subsidence and consequent exteg- 
‘sive axl frequent breakages, and hence unequal carbonization and 
inprofitable waste of wood. _ op 
If a now site is used, it must be vory carefully prepared.” Such 
+ preparation will consist in (1) clearing away all vegetation by the 
roots ; (2) removing all stones, for carborfization will be unnecessa- 
rily slow over boulders afd injuriously quick over smaller elements ;= 
(8) rising the site about 8 to 12 inches in the middle and sloping 
it down outwards in every direction, so as to allow the liquid pro- 
ducts of the kiln, which cannot be absorbed into the soil, to ran out 
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freely. ‘he soil should then be allowed to settle fur tw&or thrall 4 
months until it becomes close enough. If it is damp, ¥p should, 

» just before it is used, bo warmed up and dried by bi wer it 
a thick layer of dry twigs atd leaves. 

‘An old site ia preferable to one that is perfectly now in 

met the soil has already undergone the necessary prelimin 
. paration, and it fs a matter of experience that in a fresh-made”fite 
_ the yield of charcoal is from 10 to 17, nnd sometimes even 25 per 
cent. amaller, But of course a site on which a kiln has just beon 
burnt cannot be used again until the moisture that it has absorbed 
from the kiln has completely dried mp. 

Even before using an old site, the surfacé must be carefully 
ro-droseed and the numerous pioces of ehareoal, left in it from the 
previous burning, broken’ép small and mixed up intimgtely with 
tho soil. 


Building up of the 


avers sas - 
In building Wpia kiln, the pieces’ of wood iniy Oi all Jaid 
horizontally, or (2) horizontally only in the topmost tier with the 
rest set up more or leas vertically. Tn'the first case the system of 
piling up the wood is the same as that followed in constructing the 
paraboloidal pit-kiln, in the Article on which it will bo found die 
scribed. For this reason, and also because a kiln so formed is néGel 
more difffoult to build and is more liable to tnequal subsidence and 
broakages (these drawbacks increasing with its size), nothing fur- 
ther will bo said regarding them in this Article. 2 
First of all, the chimney er flue through which the kiln is fired 
has to be formed. For this purpose three straight upright posts, 
of the samo height as the future kiln, should be firmly &xed in the 
centré’of the site, about a foot apart from each other, and bound 
round with waitling or strands of twisted grass. As the kiln rises, 
readily ignitible chips of wood or half-burnt fragments obtained 
from @ previous burning are loosely thfown into the flue until it is 
nearly full. According as the wood in the chimney is to be fired 
from above or from below, the largest fragments are placed at the - 
bottom and tho smallest and most combastible at the top, and vice 
versd. In eithor contingency, if the soil is damp, a small board 
must be placed over the ground under the chips, to prevent the fire 
-from being smothered by the steam rising up from the ground. 
Tho next step is to pilo up the wood to be carbonized. To ensure 
a circular section to the kily, the base should be accutately pegged 
+ ont, Thé wood {s arranged in throo or more tiers, according to the 
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130 Mize of to kiln, Fig. 66.4 shows the disposition of the’ wood in 


Paraboloidal over-ground hitn with upright stacking, 
A.—Before firing. B.—Carbonixation compiste. 
a kiln composed of three tiers. The upright piocos should rest on 
their thick end, so that they may incline more and more towards 
the chimney the further away they are set up from it ; there is no 
other way of giving to the sides of the kiln the slopo necessary for 
théir stability, which slope should nowhere exceed 65°. It is evi- 
dent that all the upright pieces in the lower tiers should be of equal 
length in one and the same tier. Those in the topmost tier, being 
laid horizontally, must, on the other hand, be necessarily of differ- 
cont lengths to admit of being closely packed together aud to enable 
Wie'apex of the kiln to be properly rounded off. It is not neces- 
sary that the whole of a tier should be completed before the next 
ono is bogun ; indeod, it is always more conveniont to commence 
building up this latter when the other has been about half com- 
ploted. In the topmost tier, as in all the rest, the laying of tho 
pieces should progress from the chimney outwards, and great care 
must be taken to secare an even paraboloidal outline without plac- 
ing any pioco on the outside in such a way that it must fall off when 
w” the kiln begins to subside with the progress of the carbonization, 
‘The packing should everywhere be 28 close as possible, for the 
yolume of every piece must diminish considerably as it becomes 
carbonized, thus causing all originally empty spaces to grow larger 
and thereby diminishing the stability of the kiln. As a further 
precaution, the numerous intervals that must remain oven after the 
most carefal packing should be filled up tight with thin picces and 
chips, preferably of completely dry or, bettor still, if at hand, of half- 
carbonized wood. F 
If the kiln is to be fired from below, a narrow passage, extend- 
ing as far as tho chimney, should be left open along the ground, 
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wheroby the combastible material at the bottom of the chimnoj ** 


may be reached when the kitn is ready to be lighted. ‘The pas 
sage is easily made by laying a straight pole on the ground and 
arranging the billets on each side of it in the way that a house is 
built up with cards, the pole being finally withdrawn, 


The wood placed immediately against the chimney should con- * 


sist of thin split pieces, dry enough to take fire readily. Tho best 
material to use, if obtainable, is the half-charred wood from a pre~ 
viously-burnt kiln, ‘The packing near the chimney should be spe- 
cially close, all insterstices being filled up with chips and shavings. 
‘As split wood takes fire most readily on tho split side, such wood 


should be placed with this side facing the chimney or downwards, ~ 


as the case may be, ‘This position of the pieces also helps the wood 
to be packed with greater ease and closer together. : 

The thickest pieces should be placed whero the hoat will be strong- 
est and stoadiest, that is to say, about midway betwoen the chim- 
ney and tho periphery. 


4.—Covering the kiln, 


In order to prevent tho unchockod ontry of air amongst tho wood 
and to regulate the indraught during the carbonization, the cover- 
ing put over the kiln should be such thet, while it is easy 40 put. 
on and take off or increase and diminish in thickness at any point, 
it should subside evenly as the kiln subsides, without falling away 
or opening out in rents and fissures. Experience has shown thet 
it should always consist of two parts, (1) an inner layer composed 
of moss, soda of turf, green weeds, ledfy twigs or green grass, and 
(2) an outer one of wet earth plastared or thrown over the first, 

‘The inner covering must obviously be formed with some green, 
yielding fibrous material that does not take fire too easily and ia 
at the same time able to hold together, however much the kiln 
may subside, Moss and close turf are the bést for the purpose, 
and grass the worst, When grass is used, it ought to be short, 

~* soft, and fine, Whatever the material is, if should be the same 
throughout, otherwise the covering will both lie and subside un- 
evenly, 

Dor ths over coverin 1g we require a soft earth which will not form 
a too stiff and impermeable mass when moistened, will not harden 
and become full of cracks with the great internal heat of the kiln, 
and will not conduct heat too rapidly, but which will at the same 
time not lie eo loosely as to fall away too easily and not be s0 porous 
as to be too freely permeable to air. Hence the best natural 
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inaterial is loam containing a large proportion of vegetable remains, 
and the best material of all is the earth obtained from an old kiln 
with its large admixture of ashes and fine cinders. 

The first: covering shonld he Inid on beginning from the top, so 
that every portion of it may be supported and prevented from slip- 
ping downwards by the overlapping portion immediately ‘below. 
It should be thick enough to prevent the earth of the outer covering 
from falling through amongst the wood and thus retarding and 
even preventing carbonization. In order to obtain a good in- 
draught of air while tho kiln is taking firo, the covering should 
not at first be put on too thick near the ground, and may even bo 
left open at a few points there, auch openings being stopped only 
when tho carbonization is in full progress. Similarly, the vent of 
tho chimney should also he left open until then, 

The earth for the second covering should be freed of stones and 
other large fragments, which would destroy its even toxture and 
Jot in unequal draughts of air. All clods should be broken up ffne 
and the whole mass of material thoroughly well worked up until 
it is of uniform texturd throughout. For the top of the kiln and 
those portions which have a gentle slope, the earth need only be 
moistened just sufficiontly to keep the particles together, and then 
it is best thrown on with a shovel, so that it may get evenly diae 
tributed and ultimately rest safely at the proper angle of repose. 
For-the steep portions, especially when grass is used inside, the 
earth should be ‘made into a sort of thick mud and plastered 
over the grass. To prevent the earth from slipping off the steeper 

“portions, it has to be proppedup, especially near the ground, ‘Two 
simplo and effective modes of propping are shown in Fig. 67. 


qo Fig. 67, 


Mode of ‘propping up covering of kiln, Different stylea shown at A and B. 
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5.—Firing of the kiln. 


Af the kiln is to be fired from below, a torch is formed at the 
ond of along pole with grass and somo highly inflammable chips 
of wood. The lighted torch is inserted into the open passage left 
along tho ground and prshed home against the bottom of the chim- 
ney, the pole being at once withdrawn. The draught along the 
ground and up the chimney carries the fire into the latter, from 
which then as centre it is able to spread outwards amongst the 
wood to be carbonized. The chips and other small fragmenta of 
wood placed in tho chimney are quickly consumed ; as they sub- 
side, fresh pices mnst hence be gradually stoked in from the top. 
‘Ultimately, when the fire has become established and has begun to 
spread outside the chimney, this latter is filled up tight to the top 
with short billets of wood. , If this last operation is not properly 
done, the chimney will soon become empty and cause the wood 
from the sides to fallin, thus leading to unequal subsidence and 
to the breaking up of thekiln. After the chimney is full, and even 
earlier if the wood is very dry or a strong wind is blowing, the 
tunnel along the ground is filled up with short straight billets well 
packed together. When the combustion inside the kiln is in full 
progress, the covering is completed over the open extremities of 
the chimney and tunnel. It requires some experience and judg- 
ment to close these openings at the proper time. 

If the firing is to take placo from above, a dishful of live coal is 
Aropped into the chimney and tho fire worked into the chips below 
with a thin bar of iron or even a green éapling. Tha fire is stoked 
from time to time with small pieces of dry ~wood, and, finally, when 
the wood in the chimney is in full combustion aid “the fire has 
reached the bottom, the chimney is filled up and closed in the 
samo manner as in the method of firing from below, already 
desoribed. 

Firing from below is always troublesome, and the necessity of 
leaving a passage open along the ground breaks up the regularity 
of the stacking"and rendors tho kiln liable to excossive subsidence 
on one side during the process of carbonization. To compensate 
for these drawbacks, it is raore cortain in its results, as unless the 
chimney is properly constructed and the fire skilfully stoked, fire 
Tighted from sbove may fail to reach the bottom of the chimney, 
thoreby rendering the carbonization of the lowest tier of wood a 
difficult matter, or at any rate entailing the overburning of the wood 
in the upper tiers after it has alrondy become carbonized. 


oe 
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6.—The process of carbonization, 


Whether the kiln is lit from below or from above, the whole of 
the wood in the chimney must be on fire before the burning is 
allowed to extend into the wood beyond..- 

Assuming that the wood in the chimney is fully ablaze first, the 
fire spreads thence outwards in the form of an inverted cone with 
an ever-widening base, until the whole of the kiln ison fire. This 
modo of progression of the fire is explained by the principle of the 
parallelogram of forces. The heated air and other gases tend to 
riso vertically, while lateral contact of the wood ta be carbonized 
creates a tendency for the fire to extend horizontally, Tho result- 
ant of these two tendencies is at first an oblique line not far re- 
moved from the vertical, and since the height to which the fire can 
extond is limited, and the temperature inside the kiln is constantly 
rising, the horizontal spread of the fire becomes more and mora 
conspicuous until the whole of the wood at the bottom is carboniz~ 
ed. ‘Thus the carbonization proceods progressively from the toy 
downwards. . 

* During the process of carbonization large quantities of various 
gases are given off, Tho whole of these gases being unable to 
leave tho kiln, what remains behind condenses inside and trickles 
down through the lower tiers of wood to the ground, whero it is 
absorbed or from which it fows away through the foot of the kiln, 


While any piece of wood is being carbonized, first of all steam, ” 


the charactetistio colour of which is a bluish-grey, issues forth. 
This is followed by russetsgoloured vapours, which would, if oon- 
densod, yield pyroligneous ‘acid, tar, wood-spirit, &e. When tha 
carbonizygian.is complete, if the burning is still continued, a clear 
‘oceeds from the carbonized wood, proving that only 
charcoal is left and is being burnt away. 

Some of the gases given out by the carbontzing wood form ex- 
plosive mixtures with the oxygen of the air ; if they are not given 
a free yent, explosions will take place inside the kiln, disarranging 
the wood and causing the covering to burst, 


7.~—Conduct of the carbonizing operations. 


If the formation and expansion of the fire-cone took place uni- 
formly in every direction, all that would bo required would be to 
keep the covering sufficiently pervious to air along the edgs of the 
expanding cone (that is to say, at the level at which carbonization 
was going on) and to maintain it airtight elsewhere, especially 


- 
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+ ‘ 
over those portions of the kiln where carbonization was completed. 
Honce, the first thing that would be done after closing the flue of 
the chimney would be to pierce small vent holes, 1 to 2 inches in 
diameter and about 2 fect apart, all round the kiln a foot or so 
below the apex. The object of these holes, which could bo easily 
made with a bamboo of sapling pointed with iron, would be to 
admit the necessary amount of air for carbonizing the wood at the 
top of the kiln and allow the vapours and other gases of distilla- 
tion to pass out freely, When the carbonization at this level waa 
complete, which fuct would be recognized by the pale blue colour 
and transparency of the, smoke, tho holes would be closed and a 
new line of them opened 1 to 2 feet lower down. “In this way the 
charconl-burnér would gradually effect the carbonization of the 
entire kiln, thenatural spread of the fire-cone being aided and 
regulated by means of the holes. He would then cover up tho © 
ckiln as thickly as possiblo in order to stop all combustion, and in a 
few days the kiln would have cooled down onoxgh for the covering 
0 be taken off and the charcoal removed. 

‘Under actual conditions such extreme uniformity is unattainable, 
owing to several causes of irregulurity, he principal of which are 
the following :— 

(@. Inevitable defects in the packing of the wood, in conse~ 

2, quence of which unoqual draughts are produced, lead- 

i ing to more rapid carbonization and, therefore, more 

sinking at some points than at others. 

(ii). Differences in the amount of moisture contained in dif- 
ferent pieces of wood. 

(iii). Difference of density, even when only a single species is 
used. 

(iv). Movements of the atmosphere, from which ithe kiln oan 

nover be effectually screoned. 

(x). Unequal-nature of the site. 

(i). Unavoidable errors of judgment, to which the most skil- 
ful are liable. 

To overcome these various causes of irregularity requires no lit- 
tle skill and experience and unremitting care and watchfulnoss on 
the part of the charcoal-burner. To gain his end he must have 
recourse to one or more of the four following measuros, which 
constitute the whole of his duties at the present stage of his 


I.— ERECTION OF A SORREN ON THE WINDWARD SIDE OF THE KILN.— 
‘Phe cheapest form of soreen is one of thatch supported against 
upright posts firmly fixed in the ground. But the first precwution 
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to take, which may save the necessity of a screen, is to select a 


sheltered site with a close fringe of trees standing to windward. 
II.—Inengasiwe tue pRavaHt—Whenéver unequal subsidence 


takes place, there is proof positive that in the higher portions car - 


bonization hus been going on more slowly than elsewhere. If tho 
sinking at the lower points is not too rapid, then it is evident that 
the burning in the higher portions requires to be accelerated, in 
other words, that more air must be admitted inside them: This is 
done by making new vent-holes there or enlarging existing ones. 
Tho size of the holes and tho intervals between them will depend 
on the degree of acceleration required. The new holes nade neod 
not be all at one and the same level. : 

Sometimes, it may happen that the rate of carbonization is 
everywhere too slow. The remedy for this is to make a line of 

* vent-holes all round the kiln iummediatély below the level at which 
carbonization is actually going on. The object of these vent holes 
is not only to increase the inflow of atmospheric oxygen, but” 
also to give free exit to the vapours given out during earboniza- 
tion, the rapidity of which is impeded by thom. The size of the 
holes and the intervals between them will depend on the amount 
of moisture in the wood and the slowness or riipidity with which 
the particular wood burns, Jf a screen has not been erected or 
the wind is constantly changing, no holes should be made on the 
windward side, and as the wind shifts about, some of the holes 
must be closed and new onos opened or enlarged. Every hole 
must be closed as soon as a clear blue flame or bluish transparent 
vyapotirs issue forth. 

Tho vent-holes are thus made to fulfil the double object (i) of 
aecnring equal combustion on every side, and. (31) of conducting 
the carbonization with the requisite speed. The necossity of vont- 
holes increases with the size of the kiln, and, under fevourable 
circumstances, a small kiln situated in a sheltered spot may hardly 
require any at all. 

IIT.—Dunisnixa THe pravont.—This is the opposite of the 
precoding operation, and consists in increasing the thickness of the 
onter covering wherever the kiln, by sinking too rapidly, affords 
cortain indication of over-rapid combustion. Over-rapid combustion 
can be detected even before sinking actually takes placo: at such 
points an excessive quantity of dense smoke issues continuously. 

As the carbonization progresos from the top downwards, the 
outer covering over the portions, where the process has just been 
completed, should be strengthened until no more smoke finds ite 
way through it; and wherever, from any portion that has been 
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alrerdy carbonized, smoke is seen to come out, additional earth 
should be thrown on until it ceases. 

‘The intense heat of the kiln bakes the moist covering of earth 
into a hard brick-like mass in which numerous cracks open out, 
It is impossible to close such cracks, -and the only way tu render 
the covering effective again is to quickly pull off the loose pieces 
of baked earth and replace them with fresh material. Some of the 
picces may even bo broken up fine on the kiln with a mallet. Not 
unfrequently it is impossible to stop smoke without moistening the 
outer covering; but the necessity for such action oceurs only to- 
wards the end of the entire carbonization, when there is not suffi- 
cient humidity left inside to keep the covering moist with the 
vapours given oul. 

IV.—Finiive up HoLLows.—However carefully the wood is 
packed or the regulation of the draught attended to, it is impossi- 
ble to entirely prevent the formation of hollows owing to the wood 
at certain points burning ao fast as to become partially or wholly 
consumed. If such hollows are not at onco filled up, the further 
settling of the wood will cause the kiln to fall in at thoso points. 
Hollow places may be detected by boating the sides of the kiln 
with a club; whord thoro isa hollow, the cover will yield or even 
fall in, or return the tell-tale sound. 

To fill up a hollow the covering over it should be quickly torn open 
with a hoe and short billets of wood thrust in one after another aa 


* tight as possible, the covering being restored without delay. In 


doing this work the utmost dispatch should be used, and hence 
quantity of filling and covering material, sufficient for all contin- 
gencies, should always be kept ready at hand. When the covering 
ja cut apen, a good deal of flame will issue throngh the opening. 

Gaynat.—In order to do the nesdful at the right moment, the 
kiln should be constantly watched and tended by a number of mon 
sufficient for all contingencies. For a single kiln containing up to 
800 maunds of wood, or even for two kilns of that size, two men 
will suffice, Daring daylight the watching of the kiln and conduo- 
tion of the burning offers no special difficulties ; but during the 
darkness of the night accidents are especially to be feared, parti- 
cularly if high winds blow. On this account, every evening, before 
nightfall, all hollows should be examined and filled up and all 
wouk places thoroughly overhauled and strengthened. If the 
night is expeoted to be stormy, additional covering should be put 
on everywhere, and only just enough vent holes left open to prevent 
the fire from going out. Lastly, at short intervals all through the 
night, the kiln should be oarefully examined on every side. Bun- 
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dles of dry grass should be kept handy, in order to get up plenty 
of light in caso of accidents. 


‘When, with the gradual downward prograss of the carbonization, * 


clear blue flames issue from the base of the kiln, the work is com- 
plete and the fire must be caused to die out without delay, This 
is done by shovelling on fresh earth and moistening the covering 
until smoke ceases to come out. A little superficial smoking, due 
to the conversion of the moisture in tho covering into steam, must” 
not be mistaken for real amoke. It is especially along the base of 
the kiln that draughts are likely to continue to enter, and it is 
here that the covering should receive extra strengthening. 


8.—Cpening of the kiln. 


Evon after the fire has gone out, the temperature inside the kiln 


will still be high enough to eause the charcoal to light up again, if 
air wete admitted, On this account the kilo must bo allowed to 
cool down suficiently before it is opened. If we waited until the 
contents were cool enough to be comfortably handied, a week or 
even a whole forinight might elapse. In practice, therefore, the 
work of taking out the charcoal may be commenced, according to 
the size of the kiln and the skill of the barners, from 1 to 8 days 
aftor the carbonization has been completed. 

‘To prevent the charcoal from burning it should be taken ont only 
at night, when the air is cool and damp and burning pieces can be 
at once detected by their glow and put out. Tho simplest plan to 
follow is to cut open a section of the kiln on ono side, pull down 
quickly ag much charcoal as possible, and cover up tho kiln with- 
out delay, When so much charcoal has beon picked out, another 
section adjoining the frst should be pulled down, and so on until a 
complote cirouit of the kiln has been made, If tho remaining 
charcoal is also cool enough, a second and even more such tours of 
the kiln may be made, A small kiln may be emptied out in a 
single night; bat usually the work requires at least two nights, as 
the charcoal in the centre is always hot enough to take fire readi~ 


ly, and qpvering it up for anothor night brings abowt the necessary 


redaction of temperature. Tho emptying of a large kiln may 
take several successive nights, 

As the chatooal is picked out, it should be sproad out on the 
ground, otherwise a single piece taking fire would set the whole 
hoap burning, When spread out thus, individual pieces becom- 

* ing aglow are detected at once and put out with a few drops of 
water. 
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‘The Indian charcoal-burnor is often accustomed to empty out « 
even a large kiln in a single operation, and to prevent all risk of 
fire, he deluges the hot charcoal with water. Nothing could bo 
more reprohonsiblo, as the moistened charcoal not only breaks up 
into innumerable small fragmonts, but also loses quality. 

As soon as the charcoal is cool enough to be handled, it should 
be sorted and at once put away under shelter, for charcoal absorbs 
moisture greedily and becomes depreciated thereby. If there is a 
demand for it, the very small charcoal that is mixed up with the 
dust of the kiln should be sifted out, constituting then the lowest 
class of charcoal. 

However skilfully the carbonization has ben conducted, a very 
appreciable portion of the wood will always be found incompletely 
charred. Such pisces, as already recommended before, should be 
utilised in now kilns as filling material for tho chimney and hollows 
and for placing next to the chimney. But if they are very nume- 
rous, it will be found convenient to complete their carbonization 
separately in a kiln made up entiroly of auch stuff; mixed up 
with fresh wood in any other manner than that indicated above, 
they would be reduced to ashes by the time the latter was car- 
bonized. 


Anrioun 2.—Tan Pananonorpar Prr-Kruw. 


In this system, a circular pit from 1 to 2 feet deep is dug, with 
a level bottom and sides sloping enough not to fall in, ‘The bottom 
of the pit is first strewn over with a layer, from 4 to 6 inches thick, 
of dry leaves and twigs, and then the kiln is built up. Tho object 
of this foundation of loose and highly combustible maferial is 
(G) to preserve the wood to be carbonized from direct contact with 
the soil, which, bosides that it may itself be originally moist, must, 
during the process of the carbonization, become sodden with the 
liquid products of distillation, and (ii) to ensuse the fire extending 
amongst the wood at the bottom of the kiln. ‘The pisces of wood 
to be carbonized aro laid horizontally—some radially, others tan- 
gentially. Hehce, to pack close, they must be of all sizes.® Bofore 
beginning’ new layer, all empty spaces in the one just comploted 
should be filled up with smell pieces, preferably of dry wood. It 
ia superfluous to add that every layer should be arranged as hori- 
zontally as possible. 

The manner of forming the flue requires to be desdribod. The °, 
billets forming its sides in alternate layers of the wood are arrang- 
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ed respectively as represented in A and B of Fig. 68. As tho 
. Fig. 68, 


Mode of constowoting lve of horicontally-laid parabolvidal kilns. 

horizontal position of the pioces precludes any tendeney for them 
to fall in, no posts are necessary to support the sides ; but to help 
to form the flue straight and vertical, a straight billet may be held 
upright in it until the kiln has been built up. 

The firing can of course take place only from the tap, in the 
manner described on page 140, The management of the covering 
ia, however, at first different. Since there is absolutely no danger of 
over-rapid combustion within the pit, the sides at the ground-level 
should be kept open for some time to allow the fire to spread freely 
downwards, and, in order to prevent the wood at the top from burn- 
ing too fast in the meanwhile, no vent-holes should bo pierced there, 
It is only when the wood within the pit is in full combustion that 
tho covering near the ground should be completed, but even then 
it should bo lighter there than elsewhere, and a vent or two may 
have to be left on a level with the ground up to the very end of the 
carbdnization. Some charooal-burners, in order to introduce a 
draught into the pit, excavate a narrow oblique shaft in the sidos of 
the pit at the two extremities of a diameter and opening into the 
hottom of the pit. Needless to say that the sbafts are not closed 
at all until carbonization is complete. 

By stacking horizontally wo secure the very signal advantage of 
being able to utilise piecos of all lengths end thicknesses, thus sav- 
ing the very heavy cost, imposed by the vertical method, of cutting 
up all the pieces to one length eud of splitting them to more or 
Jess the same thickness, and also being able to build up a kiln with 
the produce of the few nearest trees. It is mainly on this account 
that the Indian charcoal-burner always lays his wood horizontally, 
and will have nothing to say to vertical stacking, avon when the 
‘circumstances of the case rendor that method preferable. 
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On the other hand, the packing in horizontal Iaying is extremely 
irregular and requires infinite pains to do well, and also consumes 
much time. It is for this reason that the overground form, the 
burning in which is so much easier to conduct, is so often given up 
for the rather primitive pit-form here described, in which loose 
and careless packing has not the same serious consequences. Al- 
though no exact Sgures are available, there are sufficient dats, to 
prove that the yicld in pit-kiln burning is very much Jess than in 
overground burning, the outturn of charcoal seldom exceeding 15 
per cent, of the wood used. It is, however, well adapted for char- 
coal manufacture on a small scale when skilful burners aro not 
obtainable, ‘The local namo in the Dehra Din for the pit-kiln is 
bhadi ka bhatta, literally, the earpentar’s kiln, 

Agrere 3.—Txe Hir1-Kins, 

On hillsides the construction of any of the kilns hitherto des- 
cribed is out of the question ; a level site of even quality could be 
obtained there only at prohibitive expense, and the draught from 
the four sides can never be made equal, being always greatest from 
the side of tho valley and almost totally wanting on the side of the 
hill. Hence tho necessity of constructing a special kind of kiln. 

Tho terrace on which the kiln is to be built should be made to 
slope slightly outwards, Tho outer portion of the terrace, being 
necessarily made-ground and open towards the valley, is pretty 
freoly penotrable to air. To neutralise this inequality, which is 
still further exaggerated by the absence of any draught from the 
side of the hill, the largest and hardest and greenest pieces should 
be packed at the valley end of tho kiln, which should also bo built 
up highest, Moreover, the kiln should, for obvious reasons, be 
made to lean up against the hill, and to this end tho side of the 
hill should not be cut vertical but sloping at an angle of about 30° 
(nee Fig. 69). 


Hilt-Kiln, 
€t Tunnel for firing kiln, w Vent-hola, 
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To socure a through draught, a tunnel (##) is left along the 
whole length of the kiln, and it is by this tunnel, which is after- 
wards filled with small combustible wood, that the kiln is fired. 
At v the covering is omitted, in order to draw the fire inwards and 
upwards, The fore end of the tunnel is left more or less open 
for several hours after combustion has begun. On its being closed, 
several holes are made both in the outer face and sides of the kiln 
and also one on each side of the vent-hole v, which itself is kept 
‘open until carbonization is nearly complete. 

‘The outer face and sides of tho kiln are often rather steop, and 
the covering of earth must then be kept in place with the aid of 
strnts, as explained in Fi. 67 above. 

In a report written by Mr. Heinig in 1880, whilst ho was at the 
Forest School, he says that be found it an advantage to forma 
vertical chimney rising up from the inner extremity of tho tunnel, 
and to fire the kin through this chimney as well as through the 
tnnnel, The chimney, no doubt, renders the firing very much 
easier, but its absolute utility has still to be proved by a larger 
number of experiments than he was able to try. The best way to 
secure the carbonization of the wood near tho hill is to make the 
height of the kiln diminish towards the hill and to keep the vent= 
holes open on the top along the adge of the cutting, 

‘With skilful burning, the yield in this style of kiln should hardly, 
if at all, fall short of that obtainable from any other kind of kiln, 


Agricte 4,—-Tnm Patematic Kis. 


The shape of the prismatic kiln resenfibles to a certain extent 
an ellipsoidal dome springing up from a rectangular base. If Zand 
3 bo respectively the longth and breadth of ita base, and A its dimen- 
sion where the height is greatest, then the stacked contents will 
be approximately = 27D. 

Such kilns aro most conveniently built wp with straight long 
pieces, of moro or less the same thickness, running through the 
entire length of the kiln ; but the prismatic shape is very frequent~ 
ly adopted even in the absence of such pieoes, because it is on the 
whole easier to form and requires the wood to be much less cut up 
than the paraboloidal form, although it is, on thie other hand, more 
Viable to breakages from irregular scitling and more diffeult to 
cover properly. ‘There is no chimney, but a tunnel is left along 
the ground running through the entire length of the kiln and filled 
with combustible saterial, which is fired at both ends, In India 
prismatic kilns are usually made much larger than paraboloidal 
ones. The outturn of charcoal does not differ materially from that 
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obtained from’ the latter class of kilns when these are built up 
with horizontally-laid wood. 


Sxcrion III,—Cannontzation my Open Prrs. 


‘The pit is from 3 to 5 feet deep and 5 feot and upwards in 
diameter, the sides being mado sufficiently sloping to support 
themselves. Firat of all, it i filled up with dry twigs and branch- 
lets, which are fired and allowed to burn down freely. When the 
burning has progressed so far that the wood inside is all aglow 
and has ceased to give out any smoke, the first instalment of the 
wood to be carbonized is thrown in, This wood ia allowed to 
burn on until, in its turn, it no longer emits any smoke, when a 
socond instalment is thrown in. This process is repeated until the 
pit is full of glowing coal. Tho entire glowing mass is then 
covered up with a layer of moist earth, thick enough to exclude 
air. After two or three days the pit will be sufficiently cool to be 
opened and the charcoal taken out. Z 

This is an extremely wasteful way of making charcoal, but as it 
roqnires no skill at all and next to no supervision, it may be 
adopted whero there is plonty of waste wood thal has no other use 
and the demand for charcoal is rolatively small. 


Section IV.—Yierp oF Cuarcoat. 


‘The yield will depend on various cireumstances, the principal of 
which are— . , 

1. The nature of the wood used.—Dry wood yields more char- 
coal than moist wood ; resinous and oily woods more than othor 
kinds (since both the resin and the oil contribate a large propor~ 
tion of the heat necessary for the carbonization) ; and soft woods 
more than hard woads (sinea the volatile praducts of distillation 
are more easily expelled from the looser tissues of the latter). 
Branch-wood, as it contains more reserve materials and less 
lignoous matter, yields less charcoal than the wood of the stem. 

2. The nature of the site-—On a site that is uniform throughout 
and is well-sholtored, and is also one that has been frequently used 
pefore, so that its poculiarities are thoroughly known, the yield will 
obviously be largest. 

3. The atate of the weather—Still weather is much more 
favourable than windy weather, especially if the wind constantly 
shifts or blows in gusts. Very dry weather is just as unfavourable 
as steady rainy weather. In dry weather the covering breaks 
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open very frequently and requires to be constantly moistened ; on 
the other hand, in rainy weather the covering remains so moist 
that the steam gnd other vapours, which form in the interior, do 
not find sufficient vent, and carbonization is consequently retarded, 
and, if the rain is heaty enough, the covering may be washed away. 
When carbonization in wet weather cannot be avoided, a thatch 
roof should be put over the kiln. 

4, Proper control of the carbonization.—The yield is largest 
when tho progress of tho fire is uniform in every direction. In 
the contrary case, those portions which, having become carbonized 
earliest, aro kept on burning until the carbonization of the rest is 
complete, lose a more or less considerable portion of their carbon. 
Gradual burning, and especially slow burning at tho commonce- 
ment, yields not only a larger outturn, but also heavier charcoal. 
The number of times the covering breaks open or has to be opened 
to fill up hollows, and slowness or awkwardness in restoring it or 
in filling up the hollows, result in a very appreciable loss of carbon. 
To avoid such loss, the wood should, in the first instance, be 
packed as onrofully and as closely aa possible, and once the kiln 
is in full combustion, the chimney and, if the kiln is lighted 
from below, also the tunnel along the ground should be Alled up 

ight. 

a Time occupied in carbonization-—It has already been seid 
that rapid burning results in unnecessary loss of carbon ard that 
moderately slow burning gives the largest yield, Tho length of 
time occupied in carbonization will vary between certain wide 
limits depending on the style and dimensions of the kiln, the size 
of the pieces of wood, the moisture they contain, thé quality of the 
site, the nature of the weather, and the care with which tho kiln 
has beon built up. Small kilns, containing from 500 to 1,000 
cubic feet of moderately hard, fairly well-seasoned wood, will re 
quire from 6 to 8 days. Largo kilns, containing from 3,000 to 
8,000 eubio feet of similar wood, will require 4 weoks in favour~ 
able, and from 5 to 6 weeks in unfavourable weathor. Green 
wood will, in every caso, take half as much time again as dry 
wood, 

6. The. method of carbonization adopted.—In the paraboloidal 
over-ground kiln the yield is generally increased by fting from 
below, as the wood in the chimney then takes fire more readily 
‘and completely, and the fire cone progresses more regularly and 
uniformly. When the chimney is lit from above, the fire does not 
often run down to the bottom quick enough to enable it to be re- 
filled with wood to be carbonized. The result is that, after a little 
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time, the small wood in the chimney is consumed to ashes, a 
hollow is formed, and the kiln falls in at the top. When the wood 
is laid horizontally, it does not mattor whether the chimney is fired 
from above or below, as the position of the pieces prevents them 
from falling in, : 

‘The yield is largest if the carbonization is effected with special 
apparatus, and least in an open pit. 

7. Skill and zeal of charcoal-burners.—This is self-evident. 

General.—Wo may now enter into a few general considerations. 
Assuming that we have usod fairly well-seasoned, nonrresinous, 
and non-oily wood, we woyld still have roughly 20 per cent. of 
moisture, 50 per cent. of the balance being carbon ; so that if no 
carbon were lost in carbonization, the yield (a purely hypothetical 
one) would be 40 per cent. But actually, according to Boppe, 
the following losses occur x— 


1. To raise the kiln to red heat, tad 1 percent, 
2. To expol the moisture, Bho 
8, By loss of heat radiated, ... 12 oy 


4. Carbon carried off in combination in the 
various products of distillation, ... n 


Total loss, 184-194 


Thus the highest theoretical yield in carbon can never exceed 


about 21 per cent. of the weight of the wood. Adding up for 
mfneral matter and the small quantity of oxygen and hydrogen 
contained in charcoal, the highest yield in charcoal we may expect 
is 28 per cent. ‘This figure is completely justified by facts, for 
resinous or highly oily woods burnt in open kilns yield 25 per 
cont. by weight of charcoal, and other species only from 20 to 23 
per cent, ; 
Tho total shrinkage in volume may be put down at from 55 to 
60 per cent. for resinous and oily woods and from 40 to 50 per 
cont, for other kinds. 


‘The shrinkage in girth varies between 16 and 25 per.cent., that 


in longth amounting to only about 12 per cent, Hence the kiln 
will sink most when the wood is Inid horizontally. The sinking 
will always be in excess of the fignros given abovo, as a good deal 
of the chereoal breaks up, the broken pieces sliding in between 
those lower down. : 


Weighing the charcoal soon after it has been taken out of the 
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kiln or oven always gives the outturn more accurately than mea 
suring it, as the density of the charcoal will be different according 
to the wood used and the quality of the charcoal. Nevertheless, as 
the weighing of a light bulky article ie always a slow and tedious 
Process, it is host to ascertain tha quantity af the charcoal by 


measure. This is usually and most conveniently done with baskets ~ 


of known capacity. If the weight also is required, it is easy onough 
to weigh a fow basketfuls and strike a mean for the weight of one 
basketfal. 


Szcrion V.—Tasting Caarcoa, 


Charcoal may be described in general torms as a black, more ot 

Joss lustrous and porons, but fairly compact, substance, of low speci= 

” fic gravity, and possessing neither smell nor taste, ‘Theso properties 
are subject to some slight modifications according to the wood 
from which it is made. We have alroady seen that the specific 
woight is, for all practical purposes, directly proportional to the 
density of the wood ; the heavier the wood is, the heavier will be 
the charcoal, We know, too, that the weight of charcoal also 
depends on the dryness of the wood and the slowness of the car- 
bonisation, 

Good charooal is black with a steel-blue metallic lustre, and has 
a conchoidal fracture. If the kiln has been kept burning too long, 
that is to say, if the wood has been allowed to burn on for some 
time after it has become carbonised, the charcoal assumes a deep 
black colour, and loses its characteristic lustre ; it also becomes 
porous and lighter. On the other hand, if the carbonisation is 
incomplete, tho charcoal is of a foxy-red colour, and emits a heavy 
smoke in burning. Good charcoal gives ont a clear metallie ring 
when struck or when thrown together or stirred about ; whoreas 
overburnt charcoal returns a very dull clink and insufficiently burat 
charcoal a deader sound even than wood. Both good charcoal and 
overburnt charcoal burn without smoke ; but the lattor emits no 
flame at all, takes fire almost instantaneously, and is very quickly 
‘consumed, 

Chareoal possesses groat powor of absorbing gases ; from moist 
air tt will take up watery vapour sufficient to inerease its weight 
from 8 to 12 per cent. it also absorbs water with avidity, taking 
up from 26 to 30 por cent. of its own weight in a few minutes, and 
from 60 to 120 per cent. in the course of only 8 hours. Hence 
the sale of charcoal“by weight leaves much room for fraud and 
should nover be employed. 


ae 
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CHAPTER I—PREPARATION OF CUTCH AND KATTHA. 


‘Thoso two substances, popularly regarded as more or loss iden- 
tical, are really entirely distinct, ‘The wood from which both 
extracts are obtained is principally the Acacia Catechu, although 
that of the very much less common Acacia Suma also yields thom. 
‘Theso woods are imprognated with a mixture of cateche tannin and 
catechin, so that the’ extract contains both substances intimately 
mixed together, and it is cutch or kattha according té the respective 
proportions of these two substances present in it. Whether a tree 
will yield kattha or catechua at once ascertained by entting into 
the heartwood and noting tho abundance or otherwise of white 
spots on the section ; these white spots are incrustations of cate- 
chin. If the proportion of white spots is very small, cutch is the 
prodnee obtained. : 

‘Tho extract of both kinds is prepared in a similar manter, Tho 
heartwood is split up into thin chips with an adze. The chips-are 
oiled for one or more hours in an earthen vossel, and the solution 
obtained is poured on to fresh chips and boiled over again, This 
process is repented until the liquor acquires the consistency of a 
yory thick syrup. For the preparation of kattha this syrup’ is 
boiled, still in earthen pots, until it becomes a thick paste, when 
it is cooled and poured off into moulds scooped out in fine dry 
sand, Asa result of the cooling, the catechin crystallises, while 
the tannin, still in a state of solution, is to » great extent absorbed 
by the sand. Thus what is left behind is catechin with a small 
proportion of tannin, In Burma, where it is cutch that is pre- 
pared, the syrup is poured into iron pans, in which it is boiled 
down to a thick paste, this paste solidifying on cooling. Iron has 
such a great affinity for catechin, that the boiling in the iron pans 
destroys most of the catechin in the extracts. 

Both tho methods just described are extremely clumsy and slov- 
enly, as the dried extract often contains more than 4 per cent, of 
wood, while in the kattha there may be further admixture of as 
much as 16 per cent, of sand, If the manufacture were taken in 
hand in a systematic manner on scientific principles, special appara- 
tus could be introduced, which would not only save labour, time, 
and, therefore, money, but also give only tho purest products in 
the largest quantity obtainable. Dr. Warth recommends the 
following process :—Shave the wood fine (about one-sixteenth of 
an inch thick) on @ lathe, steam the shavings in special copper 
pans and boilers, cool the extract to precipitate the catechin, got rid 
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of the liquid portion in a filtor press, and finally dry, in vacuum 
pans, both the filtrate and what romains on the filter, the former 
yielding the tannin, the latter the catechin, 

Dr. Warth hus proved that catochin is vory quickly decomposed 
when in a slate of solution, Even pure extechin, diesolved in 
water and at once recrystallised, loses, on an average, 82 per 
cont. of its original weight, Dr. Warth has also shown that eate- 
chin is soluble only in hot water, whereas tannin is soluble at all 
temporatures ; and that whereas, when in solution by itsolf, cato- 
chin separates from the liquid without any deléy if the solution is 
cooled down sufficiently, it takes days to be precipitated, under 
mere exposure to air, if tannin is also in solution with it, This 
demonstrates the necessity of shortening the process of manufac- 
ture as much as possible, Hence the necessity of steaming instead 
of boiling, and of the filter press and vacum pans {nstend of low 
precipitation and evaporation in open vessels or moulds, Bazar 
kattha made in Oudh, analysod by Dr. Warth, yiolded on recrystalli- 
sution an average of only 86 per cent. of eatechin, whereas by Dr. 
Warth’a process the extract would be pure, or very nearly puro, 
catechin, 

Although eatechin decomposes go easily in solution, yot in its 
crystallised form it will keop unchanged for yours. Henco the 
Practice of selling it in the bazars in a liquid form is a bad 
one, : re 
The market for both cutch and kattha boing, in comparison with 
our forost resonrees, practically unlimited, thoro is no roason, with 
fairly high raling prices, why in one and the samo forest both 
cutch and kattha should not bo mado together, as suggested by 
Dr. Warth, By this means, all tho khair troos of a.canpe wonld 
bo utilized, instend of, as at present in the case of katiha manufac- 
ture, only those which exhibit numorous whito markings, In this 
way, the prosent enormous waste of khair treos would be stopped 
and the valuo of the khair forests at once increased two to ton- 
fold 

Tn Dr. Warth’s experiments well-marked Oudh wood yielded 9 
per cent, of oatechin and 15 per cont. of tannin, while wood re- 
jected by the kattha boilers contained 3°7 per cent. of oatechin and 
12 por cent. of tannin; on the other hand, of the Burmeso wood: 
the unmarked variety gave only 2 por cent. of catechin and 14 per 
cent. of tannin, while the most conspicuously marked apecimens 
yielded from 5 to 6 per cent, of ontochin and 14 per cent. of 
tannin, - 

The figures just quoted prove that with improved methods of 
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manufacture every khair tree, including those at present rejected 
by the kattha boilers, will furnish catechin in paying quantition, 
while the yield of tannin, so large a proportion of which is now 
deliberately sacrificed by absorption in tho sand, will be all saved 
for export to Europe. 


CHAPTER IIl.—DISTILLATION OF SANDALWOOD OIL, 


The distillation is effected by the wet process in temporary sheda 
erected in or near the forest, ‘The still used is the ordinary {ndian 
one consisting of three pots, viz. two largo ones, doing duty 
respectively as boiler and condenser, and a third, a small copper 
‘one, which is invarted into the mouth of the boiler and is practically 
the cap of the still. Tt is fitted with a copper or bamboo tube about 
4 feet long and having a bore of about 1 inch, which carries down 
the vapour into the condensor, The boiler, which may be of mietal 
or ordinary earthenware, holds about 56 lbs, of sandalwood chips 
ith about 6 gallons of water. The sides of the boiler and cap are 
arefully luted together to prevent the escape of steam. On ono 
ide of tho boiler is a small opening which can be stopped and 
“throngh which fresh watcr can be added as the water inside is 

evaporated. The condenser is made of copper and has a capacity 
of about 3 gallons. Its mouth is stopped with leaves and coarsot 
_gras, and it is supended on a forked pieco of wood by its con- 
tracted neck inside a wide earthenware trough filled with cold 
water, which is constantly renewed. Several such etills, usually 
twelve, aro fixed in row over a common furnace made of mud or 
unburnt bricks. ‘The furnace is actually fed from the back undor 
each boiler, but it would be better to stuke iL at one end, the 
opposite end serving as a chimney to draw a constant draught 
through. 

The wood is shred into fine chips with a small sharp adze. As 
the condenser gradually fills with water and oil, the latter is skim~ 
med off (twice or thrice in the 24 hours) and emptied into a 
cistern or narrow tank kept in & corner of the shed. Only a 
small quantity of oil is obtained at each skimming. ‘The fires burn 
night and day, and a single chargo of wood takes about 21 days 
to part with all its oil, The working season lasts 10 months, 
during which, however, owing to “constant holidays and slackness 
‘on the part of the men, the boilers are charged only about nino 
times, 

‘The wood of the root contains the largest quantity of oil, and is 
said to yield, according to its quality; from 1} to 4 per cent: of 
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its weight of oil, although European distillers have never been able 
to got more than 2 per cont, The sapwood is too poor in oil to be 
of any use, 


CHAPTER IV.MANUFACTURE OF THE VARIOUS PRODUCTS 
DERIVED FROM TURPENTINES, 


Every turpentine consists of an essential oil and of a solid sub- 
stance (colophony) in solution in the oil. By distilling the oil at 
a temperature of 158° C. (the boiling point of the oil), the colo- 
phony or resin is loft as a residue, F 

‘The mode of distillation followed by the nativos is a very pri- 
mitive one. ‘The apparatus employed is similar to that already 
described in the preceding chapter. Not unfrequently no water 
at all is used, 80 that the colophony gets more or less burnt, and 
some acetio acid, aleohol, naphtha, and other impurities are pro- 
duced and distil over with the oil. 

A great improvement on this rude modo of distillation is enaily’s 
effected with apparatus of almost equal simplicity and of scaredly « 
higher cost. The crudo resin should first be raised to a tempera- 
ture just high enough to liquofy it, and passed through a sieve to 
free it from pieces of bark and other impurities. It should then 
be run into the boiler of a still, heat being applied, cither by an 
ordinary furnace or a steam-jacket, until the mass attains a uni- 
form temperature of 100° to 158°. This temperature should be 
continued until the accidental water contained in the oleo-resin has 
heen driven off, together with pyrolignesus acid, ether, and methy- 
lie alcohol. A thin stream of water ehould now be admitted, so 
that the temperature may be kept at or below 158°. The distilla- 
tion will continne, water and turpentine oil passing over into a 
receiver fitted with two taps, one at the bottom, the other higher 
up; the water is drawn off from the former, the oil from the lat= 
ter. "The progress of the distillation should be judged by means 
of samples taken at intervals in a graduated measure. When the 
distillate shows only a very small percontage of oil, the still-cap 
should be removed, and the hot liquid rosin or colophony drawn 
off by a tap near the bottom of the boiler and at onco run through 
a fine sieve. Lastly the slight quantity of oil remaining may be 
driven off by heating the resin in an open pan. 

‘There are now many improved methods of distillation, which, 
however, require special elaborate apparatus: . Ono of theso is 
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represented’ in Fig. 70, Tho first purification of the crude oleo» 
Fig. 70. 


Apparatus for distilling turpentine. 
Bina lightly enlarged section on SSin A, 
resin is effected in the boiler 8, which has a moveable tid and 
through which runs a steam-coil c, Ato is an orifice with a grat~ 
ing. All the liquefied material which reaches abovo 0, runs ont 
into tho receptacle r, so that there remains bebind in the boiler 
only a small quantity of resin mixed with foreign matters, euch as 
chips of wood and bark, leaves, sand, dic. The filtored resin is 
transferred from + to a reservoir ch, called the charge, holding the 
exact quantity (about 66 gallons) for each operation, . From this 
reservoir the resin is introduced into the still ef. In the stilla , 
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perforated worm permits of the introduction of steant when the 
resin, heated by the fire at /, has attained a temperature of 135% 
Efferveseence ensues and the oil separates completely from the 
colophony, passing over, with the steam, inte the serpentine con~ 
denser, whence it falls into the tub ¢. The tub is furnished with 
two taps, by means of which the oil and water are drawn off sepa- 
rately, At tho bottom of the still is an opening op, which is closed 
with a bung and carefully luted. When the oil ceases to pass 
into the condenser, the distilling operation is stopped and the 
bung removed. The colophony, at a temperature of about 130°, 
escapos into a box de, and thence into a revolving cylinder cy, 
formed of very fine metallic ganze, The colophony fails through 
intoa receptacle, while an unimportant residue is left inside. Theoil, . 
on passing out, is cloudy, but after standing for four to five days in 
large earthenware jars or copper pots, clears up, the small quantity 
of impurities present becoming precipitated. To provent the solid 
matters in the resin from burning, the boiler may be fitted with 
an agitator. Moreover, steam alone may bo employed throughout 
the operation, thus avoiding all risk of burning. 

Thero ara different grades or qualities of colophony. ‘The first 
exudations from new or recently freshened blazes give the best 
kinds, while the hard or somi-hardened concretions (thus, scrape, in 
French, galipot and basras, the latter being the scrapings contain- 
ing débris of wood and bark) yield an inferior yellow resin. The 
lowest class is furnished by the distillation of the filtration residues 
Joft.in the manufacture of the better kinds. If, while the rosin is 
still liquid, some water is edded and the whole is briskly agitated, 
epaque rosin is obtained owing to the formation of abietic acid, 

The pitches are produced either by a further distillation of the 

Fig. 71. tar obtained in the dry distillation 
of highly resinous wood or by the 
distillation of the filtration residues 
loft in the various processes followed 
for separating the oil from the colo. 
phony. In the more primitive of 
these processes the filtration of tho 
orudo resin and colophony is effected 
through mats, The mats, with what 
is left thereon, are placed in a brick 
furnace (Fig. 71). Fire is kindled 
at the top and the resinous mattors 
escape into the cooler ¢, the ashes 
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existing at a. What passes into the cooler consists of two portions, 
one of them 4 nearly solid one, which sinks to the bottom and is 
black pitch. It is an opaque, black substance, with conchoidal 
fracture, peculiar unpleasant odour, scarcely perceptible flavour, * 
dissolving in the same menstrua as tar, and capable of being knead- 
ed when softened by the heat of the hand, 

“Yn works having the modern improvements, the only residues 
are thoge left in the boiler (Fig. 70, 5). These residues are filtored 
through mats and afford a little more crude turpentine. The mats, 
with all the impurities, are then placed in the apparatus shown in 
Fig. 72, which consists of a double-lined trough, with steam cir 

culating in the intermediate 

i space es, The residues are 

~ put on the metallic gauzo 

tray t, and the trough is co- 
vered to prevent evaporation 
of the essential oil. Undor 
the influence of the heat, 
the turpentine falls into the 
space ¢ p below. It is then 
distilled in tho apparatus re~ 
presented ia Fig. 70, and 
yields a light-coloured pitch, 
with a little oil. The straw 
mats are finally troated as 
in the preceding case and 
afford black pitch. From 
the light-coloured pitches is 
manufactured the common 
yellow rosin, which is used 

Apparatus for clearing filtration residues for sizing the inferior kinds 

in making light-coloured pitohee, of paper, in soldoring metals, 
and for rendering chips of wood combustible for lighting fires. The 
pitch used for caulking is one of the light-coloured kinds, but may 
be specially prepared by melting together, in certain proportions, 
oolophony, black pitch, and tar. 

The bottor kinds of colophony are used prineipally in the manu- 
facture of paper, of soap, of sealing wax, of varnishes and of 
cements, and in the preparation of ointments. ‘The different pur- 
poses served by oil of turpentine are too well known to need men= 
tion, The cleaner sorape (galipot) enters directly into the compo- 
sition of certain varnishes, and is largely employed in the dockyards 
for painting over masts and the sides of ships, 


Fig. 72. 
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Filtered crude turpentine is used in making varnishes, lithogra- 
phic ink, and sealing wax, In France this filterod turpentine is 
called pate de térébenthine, and is of three grades. The first is no- 
thing but the purest portion of the crude filtered oleo-resin before 
distillation ; the second is the filtrate obtained by exposing tho 
crude oleo-resin to nothing stronger than the heat of the an 
while in obtaining the third, or best kind, only the ordinary tem- 
perature of the air is employed, The price of this last kind is at 
least six times higher than that of the other two kinds ; but the 
yield of it is proportionately vory small, na 

All the refuse of manufacture of the preceding articles may he 
burnt in closed chambers to produce lampblack. Lastly, if the 
crude tarpontine is obtainable in sufficient abundance and at low 
rales, gas for lighting purposes may be raanufactnred from it. 


OHAPTER V.—IMPUEGNATION OF TIMBER WITH ANTISEPTIC 
SUBSTANCES, 

When durable timber is not obtainable in adequate quantity and 
at sufficiently low rates, inferior kinds have of course to he used. 
In that case, their durability may be increased by impregnating 
them with an antiseptic substance, that is to say, with a substance 
that opposes decay and the attacks of insecta. ‘hd 

Szorton [.—THe VARIOUS ANTISEPTIO SUBSTANCES USED, 

A great many kinds have been tried, but those most generally 
in use are— . 

(1)... Sulphate of copper—The cheapness and abundance of this 
substance and the ease with which wood can be imprognated with 
it are greatly in its fayour ; but it makes the wood brittle and less _ 
resisting to strains, and as it never combines with the wood fibre, 
but is merely deposited in the interstices of the wood in the shape 
of crystals which are readily soluble, it ultimately gots washed out 
when the wood is placed in situations in which it is exposed to 
heavy rain ot an overflow of water, Tts amploymont can, there- 
fore, never become general, and actually its use is confined almost 
solely to « fow reilway lines in Franco, the country of its origin, 
where beech sleepers are often thus impregnated, 

(2). Creosote. —This is the croosote of commerce, and is really 
tar oil containing » certain proportion of efeosote, It is a sub- 
stance obtained in great abundance from coal, and is cheap enough 
in oogl-produging countries, Immediately after impregnation the 
wood ig quite soft, but it soon blackens and becomes harder, hut 
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rather more brittle, than it was before, The creosote is absorbed 
into the substance of the wood-fibres, of which it therefore becomes 
an integral part, and it can hence never be washed out. Its oily 
nature renders the wood more or less damp-proof, go that it dimi- 
nishes the tendency of the wood to warp and split, 

(8). Chloride of sine.—This is a cheap substance and is very 

+ effective against decay, but does not come anywhere near creosote 
in practical utility. 

(4). Chloride of meroury (corrosive sublimate).—Tho uso of 
this eubstance for imprognating wood was frst made by an Eng- 
Tishman named Kyan, whence the name of Kyanizing for the 
process invented by him. Corrosive sublimate is thoroughly 
effective against every kind of decay and insects, but its violent- 
ly-poisonous nature and its high cost are against its employment. 

(5). Carbolic acid.—This is used either by itself or in mixture 
with other substances, but is too expensive for ordinary employment. 

(8). Tar oil, parafin, benzene, and other carbo-hydrates, derived 
from the dry distillation of coal and wood.—These substances are 
Injected in combination with stoam, but their use has not yet be- 
come general. 

(2). Ferrio tannate—This is a compound of iron and tannie 
acid. It is perfectly insoluble, and hence, when it once gots inside 
the wood, nothing will remove it. By closing the pores of the 
wood into which it is injected, it effectually keeps out moisture. 
As the salt is insoluble, the wood is first injected with tannic acid 
and then with ferrous oxide, or, which comes to tho same thing and 
is very much cheaper, pyrolignite of iron. The two substances 
combine in the wood to form the ferric tannate. 

Suorion I.—Marnops or Iuprianation. 

Imprognation may be effected sither (1) by hydrostatic pressure, 
or (2) by pneumatic pressure, or (8) by immersion, or (4) by 
painting the surface of the wood. 

Anrioua 1.—Tum Hyprostatic Mernop. + 


By this method, which was the frst ome over used and was 
invented by a French Doctor named Boucherie, wood can bo 
impregnated only while it is still quite green, The sap of the green 
wood is driven out by the antiseptio liquid, which is placed at a 
sufficient height to exert » pressure of about one atmosphere, The 
wood to be impregnated must not bo barked, otherwise much of 
the antiseptic fluid would oscape at the sides and the entrance of air 
would interfore with the free ran of the liquid. The pieces aro 
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generally placed with the thicker end slightly raised sbove the 
other, Fig. 73 shows clearly how the impregnation is effected. 

Fig. 73. 
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Bouohorie's apparatus for impregnating timber, 
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_ The raised end of the log is sawn off with # clean section and 
covered with the cap (¢), which consists of a square board and » 
ring of tarred rope placed between it and the log. ‘The cap is 
pressed up against the log by the dog-bolts dd, the free enda of 
which pass through tha hatten b and are fitted with acrew nuta, 
An oblique hole'(A) is bored, into which is inserted the nozzle of & 
gutta-porcha tube connected with the elevated reservoir of antisep~ 
tic liquid, The resorvoir is placed about 30 fest above the ground 
in order to secure the required pressure of one atmosphere. Un- 
dor this pressure the liquid drives before it the sap in the wood. 
At first, the pure sap runs ont at the other end of the log in a con- 
tinuous trickling stream. Later on, the sap is mixed with the 
antiseptic substance, the proportion of which of course increases as 
the esp temaining in the log diminishes, until no mora sap is left 
and only water containing tho antiseptic substance oozes out. To 
ascertain whether the wood is sufficiently impregnated, chips aro 
removed from it from time to time and examinéd. The impregna- 
tion is complete before the liquid that rans out of the log is of the 
same strength as the solution in the reservoir. 

‘The process is very considerably shortened by impregnating at 
once logs of double the required length. In this case the be is 
sawn through the middle for about three-quarters of its thickness. 
Ti is then raised in the middle so as to mgke the out gape open and 
8 piece of tarred rope is let in along the circumference. On letting 
go the log, the sides of the cut close tightly upon the rope, and 
form with it a completely water-tight chamber. A single oblique 
hole with inserted tube suffices to imprognate both halves of the 
long log. Fig. 74 renders the preceding explanation clear. 


Fig, 74, 


Mods of impregnating two lengths of log in a single operation. 


‘To pravent waste of the antiseptic substance, the fluid that runs 
Gut from the froe ends of the logs falls into gutters g, whence it 
flows away into the cistern ci at the hottom of the platform, From 
this, the liquid, after being made up again to full strength and, if 
neoossary, freed from organic matters, is pamped up inte the re- 
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servoir above. The timber-yard is accordingly intersected with a 
well-devised system of masonry or asphalte guttors. 

Tao substances injected in this manner are principally sulphato 
of copper and chloride of zinc, The strength of the sulphate solu 
tion is 1 of salt to 100 of water 

One important advantage of the hydrostatic method is that it 
involves only a very small capital outlay and requires no special 
mechanical skill to work. On the other hand, it has two disadvan- 
tages, which are great enough to militate against ite general adop- 
tion, In the first piace, wood in the round has to be used, so that 
all the portions (at least 30 per cent.), which fall off in conversion, 
are wasted, and thus a very large proportion of the antiseptic sub- 
stance ip lob Iu the sevuud place, as dhe woud uiust be green and 
also haye ite bark on, no conversion in the forest is possible, and 
thus cost of carriage is made a very heavy item, 


Antiote 2.—Tue Prevmatic Mernop. 


This method is of English origin. The wood, fully converted, 
and seasoned or unseasoned (the former the better), is placed in an 
airtight chamber, This chamber is completely exhausted with an 
air-pump, an operation which draws off all the moisture from the 
wood. This result is aided either by heating the chamber or by 
filling it, provious to working the air-pump, with steam raised to 
8 temperature of 1194° C. and then condensing the stoam to form 
a yacuum. Into the exhausted chamber tho antiseptic solution is 
allowed to flow in, and, with tho aid of a foreing pump, tho pros~ 
sure of the liquid is raised to that of nearly seven atmospheres. At 
the end of from 45 to 75 minutes the impregnation is complete, 
The liquid filling the chamber is then drawn off through a pipe at 
the bottom, and the chamber is opened and the wood taken out. 

‘The substances injected in this’ way are creosote, chloride of 
zinc, sulphate of copper, tar, and ferric tannate. Carbolic acid, 
added in small proportions, increases the effectiveness of chloride 
of zinc, Creosote is the substance most largely injected by the 
pneumatic method, In using it the temperature in the chamber 
is raised to 130° C,, and in order that the wood may become per~ 
fectly dry, it is kept inside tho chamber for about two days before 
the creosote is let in. The chamber is large enough to hold seve- 
ral tons of wood, and the wood is brought into it on trucks moved 
on rails. 

Another form 6f the pnoumatic mothod, which is daily gaining 
on public favour, consists in injocting steam saturated with the 


166 MOTRS OM THR UTILIZATION OF FORESTS, 


antiseptic substance, instend of using a liquid solution. The wood 
in the chamber remains exposed to the vapour during 6 to 20 hours, 

The pneumatic method possesses advantages which render it the 
most practical of all those yet invented. There is no waste of wood 
in it, and the wood may be in any condition of seasoning. On the 
other hand, it roquires very expensive plant, which places its 
adoption beyond the reach of small capitalists, 


Arricr 8,.—Tau Iuurnston Mrraon. 


This method is the simplest of all. The wood, after it has been 
thoroughly seasoned, is plunged into a bath containing the anti- 
septic substance. 

The more prolonged the immersion is, the more fully does the 
wood become impregnated, and hence the more durable does it 
‘become ; but it has been found that very long immersion has the 
effect of rendering the wood brittle, and 24 hours are considered 
sufficient. No portion of the wood should be allowed to remain 
outside the liquid, so that light wood must be sufficiently weighted 
to remain below the surface. The higher the temperature of the ° 
liquid is, the more rapid and effective is tho impregnation, Small 
pieces of timber may he boiled in the bath, 

The substances experimented with in this method are chloride 
of zinc, sulphate of copper, creosote, sulphate of iron, and tar. 
The first three, being poisonous, cannot come into general use. 
‘Tho strength of the sulphate of iron solution employed is 15 parts 
of sulphate to 100 of* water. Tar has to be maintained at a tem- 
perature of 143° C, during the immersion. Except in the case of 
thin pieces of timber, or when immersion is prolonged beyond the 
usual duration, the antiseptic substance seldom penetrates into every 
portion of the tissues, and at any rate does not penotrate equally 
everywhere, This is, however, not always a drawback, as improg- 
nation of merely the outside tissues will generally suffice to pre- 
yent,fangoid growth finding an entrance into the interior, 


AgTroLe 4.—PAINTING OVER THE SURFACE UF THE WOOD, 


7 a 

Oily and resinous substances ia liquefled condition, if brushed 
thickly over the surface, enter into and fill up sufficiently the 
outer tissue to increase very considerably the durability of timber, 
provided cracks extending beyond the impregnated,shell do not 
form. Timber used under complete exposure to atmospheric in- 
fluences is tarred with excellent results, 
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GRAPHIC METHODS OF EXHIBITING THE NATURE 
OF FOREST SOILS AND CROPS. 


Iw an article which appearod in the Revue dee Eaus et Foréte for. 
the 10th June, 1890, Monsiour Marcel Volmerange writes as fol- 
]OWs 
“ One of the most troublesome portions of a Working-Plan report ia 
~ the desoription of the compartments. This requires much minute care on 
the part of the writer as it does steady attention on the part ol the reader, 
and after all it is extremely difficult from a perusal of it to gather any 
iden of the forest in its entirety, 

“A grephie representation of the elementary composition of the forest 
would probably give » botter general ides of ite condition and content 
with far trouble, 

“Such a method would consiet in showing on # sketch map the principal 
factors of the crop by conventional signs, different colours being used-to 
show the species of trees, such as the following for exempl 


Beedling crop, 49 0 0 oo 
‘Thicket of saplings, is 28-8 SCR. 868-8. 8 
Pole crop, ” tthe et 
Young high forest, .. RK BR MR 
‘Mature high forest, .. wr 
Over-mature or decaying high forety= = = = = 


Complete crops might be indicated by a continuous line, 

These conventional signs, or such others as might be preferred to 
them, could be used in various combinationa, and would thas enable the 
composition of the forest in each compartment to be shown with whatevor 
degree of accuracy or detail desirable, and a genoral idea of the forest a8 
a whole could be gained from a simple inspection of the map. 

“Tn order to complete the description, a few lines would bo auflicient to 
coxplain the natare of the soil, unless it was thought practicable and not 
too difficult to show aleo the quality of aoil by a similar method of the 
convontional signa and colours, 

“Tt would also prove interesting, after the lapse of a cortain number of 
years, to make » new map, using similar signs, which, by comparison with 
the old map, would at once show the alterations and improvements in the 
condition of the crops, and would facilitate the determination of the 
changes requived in the treatment, 

“Tn writing theso fow lines, the writer's iden has been to 
plan which, improved and further developed, ought to furni 
practical means of showing the composition of forest crops.” 

It may be interesting to compare the above method with one 
which has recently been independently worked ont in India by the 


ut forward a - 
a simple 
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late Chief Commissioner of the Central Provinces in consultation 
‘with tho local Forest Officers and Colonel Wilmer, Deputy Super- 
intondent of the Survey of India. : 

In a Note on the subject Mr. Mackenzie wrote — 

“ Before leaving Nagpur last September, I consulted the Conservator, 
Colonel Doveton, as to whether we could not make use of the professional 
parties now engaged in Forest Survey to get together information with 
referenes to the genersl classification of soils and distribution of forest~ 
growth, It appeared to mo that, with a little preliminary instruction 
and a reasonable amount of supervision and assistance from Forest Offi- 
core, the Surveyors onght to be able to furnish us with information which 
would form at least a basis for more dotniled enquiry and expedite the 
preparation of Working-Plans. Colonel Doveton doubted whether the 
professional Surveyors would undertake anything of the kind, and whe- 
ther anything they might agroo to attempt would be of much vaine. 

“ [have now had an opportunity of discussing the question with Colo- 
‘nel Wilmer, the officer in charge of the Hoshangabad Forest Survey, and 
Mr, Thomas, the Depnty Conservator in whose jurindiction operations 
will thia season be carried on, Colonel Wilmer has no doubt whatover 
that his men could do what I propose, and has most courteously consented 
to meet my wishes to the utmost of his ability. His plane-teblors work 
each within an area of about 20 square miles for the whole season, and 
must necessarily become intimately acquainted with all the features of 
the locality, ‘They are all men of trained intelligence and habits of pb- 
servation, and it is only reasonable to assume that, with a liltle prelimi 
nary instruction from Mr. Thomas and the aid of his Forest Staff, they 
will be able to give a very good account of the areas covered by their 
operations.” 


The following is Colonel Wilmer’s memorandum om the system 
adopted by the Survey Party employed under his orders in Hosh- 
angabad:— 

“To carry ont the wishes of the Chief Commissioner and Forest Off- 
cers, Central Provinces, and after conanltations with them, ® aystem of 
classification of forests and soils svas adopted and carried on at the seme 
time as the original detail eurvey was made, tho former by the coleura of 
Vines used for shading, and the latter by the direction of the lines. ‘The ” 
classification was shown on tracing cloth by symbols as follows z+ 

‘The Forests were divided into five classes, viz. 


1. Forest where teak abounds without bamboo, ... Carmine. 


2 ” ” with bamboo, Blua, 
8. Miscellaneous forost, Brown, 
4, Grase lands, Green. 
5. Cultivation, 7 - Yellow, 
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Boila were divided into four classes, viz. :— 
1. Very good and rich, a drawn vertically, 


2. Medium, » horizontally, 
8. Very dry, » diagonally from No. to 
4. Unproduetive, ee do, from N.-E.to SW. 


Each Bub-Burveyor kept an outline trace of his daily work on a piece 
of tracing cloth, and also made notes of the nature of the soil and” 
class of forests’ that ho met with, At the end of » few days when suffi- 
cient detail survey had been completed, he coloured up the portions and 
marked them with lines secording to the fixed eymbole. Thie trace tho 
Sub-Burveyor kept going until bis work was done, and it was examined at 
tho seme time as the topographical detail, Some differences of opinion 
wero found at the adjoining edges ae regards nature of soil, more especi- 
ally between the ‘medium’ and ‘very dry,’ but these were reconciled. 

“ On compiling the different Plane Table Sections into Standard Sheets 
it was found that laying colour on to the tracing cloth spoilt it and ren- 
dered it opaque. The plan of drawing in the lines in their proper colour 
and direction was then adopted, and was found to answer all purposes 
whilat the tracing cloth was kept clear and smooth, 

«The extra cost entailed ean only be arrived at approximately. For the 
field work I have allowed that over an area aurveyed of 4 miles square 
or 16 square miles @ delay equivalent to thé time occupied in surveying 
half « square mile was entailed owing to the time spont in classification, 
‘The season’s outturn having been 853 square miles, at a rate of Re. 180 
per square mile, the loss entailed is equivalent to tho coat of surveying 
480. The estimate for the mapping and com- 
g into Standard Sheets can be made more accurately, and it has been 
fonnd to amount to Re, 890. This, with tho cost of supervision, vis, 
Rs, 100, makes total of Rs. 2,740, or Re. 7 per equare milo, 

«The fair trace is made over to the Forest Officer: 

«Tho classification of thy forests and soils was arranged by Mr. Thomas; 
Deputy Conservator of Forests, Hoshangabad, and it applies to the for- 
eats of Hoshangabad and Betul only, A different classification would 
probably be required by other Forest Survey partics, and could be arreng- 
ed for by the respective Forest Officers according to their requirements. 
But the system of classifying by means of the colours and directions of 
Tinos might probably be adopted with advantage.” 

W. E. D'Arcy. 


THE FORESTS OF THE UPPER BURMA RUBY 
MINES. I 
Beapens of the “Indian Forester” may find the following short 
description of the Ruby Mines forests interesting. So much has 
lately been written about the Ruby Minos in all the leading nows- 
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papers that a very few words as to the situation of the Stone tract 
and its goncral appearance will suffice as an introduction, This 
tract js about 80 miles north-east of Mandalay on the border of 
tho Northern Shan States. ‘Tho usual route to it is by steamer up 
the Irrawaddy for 100 miles above Mandalay, and then by road, 
mostly uphill, for 60 miles inland. ‘The march up the road in its 
Present state takes from four to six days, so till the rond is cori- 
siderably improved, the situation of the Ruby Mines will continue 
to be considered remote. a 
The country is very hilly. Some of the peaks around Mogék, 
the chief settlement of the miners, rise to n height of nearly 8,000 
fect, The land is everywhere woll watered and is oxtremely fertile. 
The forests aro of two distinct typos :-— 
1. The open Oak and Cheetnut forest, which lies uniformly 
over the hill ranges from 2,000 feet to an elevation of 
8,500 feot and more, according to aspect. 
2. The Evergreen Forest, which grows from the upper limit of 
tho oak and chestnut forest to the tops of the highest 
peaks and ridges. 


Oax awd Cuxsryur Forzst. 


The Oak and Chestnut forest, so called from the predominance 
of these species, begins to appear a little above tho teck zone. 
The changes from the usual moist forest of the plains—the home 
of pyinkado (Xylia dolabriformis) and teak—or, as it may some- 
times happen, from dry “Indaing” (Dipterocaxpus tuberculatus 
forest), to oak and chestnut, are gradual and hard to trace owing 
to most of this intermediate stage of forest having been nt some 
not very distant time subjected to “taungya” or hill cultivation. 
However, many species belonging to the lower forest ean be traced 
amongst tha oak and chestnut to» considerable height, Such 
are Duabanga sonneratioides, Lagerstramia Flosregine, Terminalia 
belerica, Mallotus philippinensie, Careya arborea, Adenanthera pavo- 
nina, Cassia Fistula, Pheniv aylveatrie, Cephalostachyum pergracile, 
and many others. 

The species characteristic of the oak and chestnut forest, be- 
ginning at the lowest elevation and following the order in which 
the onks and chestnuts, respectively, occur, aro :—Quereus Hel- 

Seriana, Q. Amherstiana, Q. Lindleyana, Q. spicata, Q. fenestrata, Q. 
Brandisii, and Q. serrata, Castanopsia indica, C. tribuloides, C. 
cdataniconpa, C. Tungrirrut, and C. javanica, 

Some of these oaks and two others (semiserrata and glavea) ~ 
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mentioned below, have boon fotind to yield wood suitable for cask 
staves. 

OF other spacies, Sokima (species unknown) grows in fajr pro- 
portion, and is a useful timber troe, Species of Jus, Jasminum, 
Sapindus, Callicarpa, Artocarpua, Ficus, Ulmus, Mora, and many 
other Urticasee, are common. So are AMiliuaa Grifithii, Engel 
hardtia, apisata, Elaocarpus Grifithii, a Michelia near M. Champaca, 
Hiptage Modablota, and Prema integrifolia, Lawrinee are well 
represented. *Machilus villosa, ono of the best timber trees of the 
district, occurs frequently in the higher portions of the forest. 
Alseodaphne grandis, Helicia ervatica, and other Helicias with heavy 
olusters of fruit are a charroteristic feature of the higher and more 
exposed ridges. Ternstrommia japonica is their constant compa- 
nion in such situations, Salix tetraeperma and Carpinus viminea 
fringe the streams, while Rhododendron moulmeinensla (a species 
that bears large clusters of sweet-sconted white flowers) forms 
thickets in the moist ravines, giving shelter to a few barking deer 
and jungle fowl, almost the only game to be seen in the forest. 

‘There is not much undergrowth in the above type of forest—a 
feature in which it is strikingly different from the evergreen 
forest. Saccharum and other tall coarse grasses come in where 
taungya cultivation has removed the natural growth. 

In the lowest parts of the valleys, at the upper limit of the oak 
and chestout forest, open groves of Quercus glauca and semiser~ 
rata (the former sometimes pura), Schima crenata, Prunus Puddum, 
Cophalotazue Mannii, odd rhododendrons (arboreum), Olea terni- 
(flora (nearly pare), Litewa sebifera, Pyrus variolosa, » subspontane- 
‘ous crab apple ; and on the streams, Salix tetrasperma, hornbeams, 
anda bush-like Celastrus occur. Alll the larger trees are covered, on 
the side away from the wind, by ivy and a creopet like the ordinary 
‘Virginia creeper. Owing to the violence of the wind in those 
valleys, orchids and other epiphytes ara seldom able to establish 
themselyes on the trees, Those park-like bits of forest aro peculiar 
to the largo open valleys from 4,000 to 6,000 feet elevation. 
The undergrowth is light, and consists of flowering weods like 
Melastoma malabathricum, Desmodium tiliafolium, &o. 

Outside the groves of Quercus glauca and semiserrata the fires 
sweep over large open tracts every year, keeping down all tree 
growth, Fortunately a namber of hardy shrubs and annuals 
overrun these blanks and gave the soil from being washed away. 
‘When it beoomes possible to stop the fires, the soil, so protected, 
will be easy to plant up. The commonest of the shrubs just men- 

+ tioned are a gigantic thistle, Seebania aculeata, and the common 
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bracken (Pleris aguilina): Tho bracken is in lnrgest proportion, 
and forms a poculiar feature of the sconery. Raspberries and 
blackberries aro common wherever the bracken grows. 

Colonies of Pinus Khaya occur on the slopes of rocky spurs 
from 5,000 to 6,500 feet. 


Everaxgen Forzst. 


“The transition from oak and chestnut to evergreen forest is 
sudden asa rule, but where taiingya cultivation has been prac- 
tised, a band of very open growth intervenes, comprised chiefly 
of Bauhinia variegata and nervosa, Kydia calycina, Rhus semialata, 
Phyllanthus nepalensis and Emblica, Cedrela montana (?), Albizzia 
stipulate and odoratissima, Lebibek und procera, Pithecolobium oly- 
pheana, an Hibiseus, Vernonia, subspontaneous Macaranga, Ery- 
‘thrina, and kindred species. 

On the skirts of the evergreen forest there are often long stretches 
of grass land without any trees, except a species of stunted Phyl- 
lanthus. These largo blanks have probably been caused by fires, 
but it is possible that they may be natural in some cases, as there 
often appears to be a stratum of stone too close under the soil to. 
give room for the roots of any but the smallest trees. 

The above changes lead from the open oak and chestnut to the 
Evergreen Forest, a type of forest peculiar to the higher ridges of the 
Ruby Mines, The growth is lofty and dense, It is said to resemble 
the uppor hill forests of Tenasserim, but to possess certain charac- 
toristics of its own. The presence of largo numbers of climbers, 
some of immense size, of tree ferns, climbing rattans, and thickets 
of a small species of bamboo (Melocanna), forming a perfect net~ 
work, gives the forest a semi-tropical appearance. This effect is 
added to by the dense nnder-growth of species of Acanthaceea, 
Musa, and a host of herbaceous weeds, The stinging nettle (Urtica 
Agterophylla) is very common near paths and open spaces, The 
extremely moist condition of the air, due to the elevation of the 
forest, produces a plentiful growth of ferns, begouias, Arums, 
mosses, and lichens, At all timas the forest is gloomy, and, except 
at the end of the dry season, dripping with moisture. 

The principal trees, ao far az they have boen detormined, are :— 

An oak, species unknown, several chestnuts, including Castinea 
Tungureut and Castanopsis castanioarpa. Numerous species of 
Laurinee, such as Tetranthera monopetalla (2) and others, Liteon 
acbiforaand Machilus villosa ; numerous Ternatramine, as Camellia 
caudata, Eurya aymplocina and acuminata; Aver laiergiown and _ 
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Acer speciea nova ; Coffea tetrandra; apecies of Rhus, Olea; Prunus 
Puddwm and other large species of Prunua; Zyziphus glabra, Cum 
ragana longispina (2), Pious pyriformis and olher figs, some with 
arial roote developed into gigantic stems up to 70 feet high ; 
Cerbera Odollam, Eugenia Jambolana, apecies of Guttifera, Ara 
Laces, Euphorbiaces, Vaecinium ardieioidee, Liguetrum confusuin, 
and (ephalotazus Mannii, a handsome species of yew. 

‘Tho above with numerous other genera grow in varying pros 
portion according to elevation. The nature of the forest does not 
soem to he affected by aspect. On high and steep ridges, whera 
the nature of the soil does not favour other growth, Rhododendron 
arboreum, » showy Mussanda, and a small fan palm, flourish 
almost alone. 

Tho soil both in the oak and chestnut and in the evergreen forest 
is composed of heavy ferruginous clay and disintegrated limestone, 
traversed by veins of limestone and gneiss, * 

The general appearance of the evergreen forest from the outside 
is unbroken and of a uniform green. This green is s0 dark that it 
gives to the main watershed the name.of Taung MA or the Black 
Mountains, Inside the forost, despite its gloom, there is a groat 
variety of colour due to the variegated foliage and plentiful fower- 
ing of a large number of trees. 9 


9th September, 1890, B.M.B, 


TREATMENT OF BAMBOO FORESTS. 


In the “ Forester” for April—June, “8. E.-W.” has an interesting 
note on the management of bamboo forests, and I am surprised 
that no paper has appeared since giving briefly the method of worke 
ing the Rauli Block in the Saharanpur forests. 

I do not quite understand “8, E.~W.’s” objection to selling a 
block outright by auction to the highest bidder either at so much ‘a 
cartelond of per mille, or for alump sum, reserving the right, if 
necessary, to sell to supply the wants of the local population. 

If his bamboo forests yield 15 to 20 per cent. of his revenue, suraly 
the block or blocks deserve particular care; and if the onttings 
were localized to definitely defined coupes and stringent conditions 
were drawn up as to— 

(i). Mode of outing. 

Gi). —Number of culms to be left in each clamp—(I would advise 


ge 10). 
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ii), —Regularity of outing, by which I mean that the contractor 
should be bound down to begin from one end and cut 
. progressively over the whole coupe to facilitate inspec- 
tion : anda large deposit, say 25 per cent, of his purchase 
monoy, was talon from the contractor, forfoitable upon 
breach of any of the conditions laid down. 

I think he would find thet prices and consequently revenue would 
rise and work be done systematically. 

{admit diMleulty at first, but this, I think, could be overcome by 
a judicious combination of the uaviter in modo with the fortiter 
in re—probably at first more of the latter. 

His coupes could be of any size, dependent upon demand end 
distribution. A threo-yoar rotation has been found sufficient in 
Sebaranpur, nieasuroments and countings taken yearly showing 
there has beon no dimination in girth ‘or number. But the rota- 
tion would necessarily have to be fixed by extent of forest and 
demand. This method, too, would do away with the necessity of a 
long and probably more or less complicated price list, and would 
eventually lesen the work of Range officers. “8, E.-W.'s” last 
paragraph rather staggers me. I must say, with all due deference, 
* that I have observed without exception that a mixed hamboo forest 
tends to becume # pure one in time, reproduction being next to 
impossible; Fires would surely increase this tendency. 

OF course there are different degrees, so to speak, of mixture ; 
the more the bamboos, the stronger the tendency for the forest to 
become pure, The only chance for treo reproduction, and that = 
very poor one, would be whon an extensive gregarious seeding 
tock place, as for the first ten years or so the young bamboo 
attains no height, but ia and about the eleventh year up shoot 
strong healthy culms, generally to the eventual exclusion and 
destruction of all other re-growth. 

Lastly, are not pure bamboo forests self-protective, humanly 
speaking, long before 12 or 15 years? I would feel inclined to 

fe wr—eteen of course, perfect protection—8 to 10 years, I hopeT 

ve not too rashly rushed into print, but the system I advocate 

is what I am attempting to put into practice, with what success 
remains to be seen. 

T hope more notes on the subject will be forthcoming to, help ue. 
I do not quite understand “Ghati” in the same numbor, He says: 
“Thave substituted fellings a Blane étoc followed by artificial repro~ 
duction for the jardinago which I found in force.” He then 
goes on to note the’ additional revenue from pasture and fodder 
which follows.” = 
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Does he then allow grazing and grasé-cutting, for both of which 
he aays the demand is “enormous,” in areas where he hopes for 
suocesafal natural and artificial regneration ? 

z J.@. FM. 


«sg, E.-W.! ON THE TREATMENT OF BAMBOOS.—A 
REPLY. 


Ravenntya to“ Mavin Kai’s” letter in Nos. 10—13 of the “ For- 
ester” for 1890, clause iv. of the Working Plan is correctly printed 
in my original notes. The cutting of immaturp stems is probibited, 
and with proper supervision rarely occurs; thus the exporter has 
the certainty of finding the whole of the previous year's crop intact 
when le commences operations, and this certainly induces him to 
willingly offer large extra payments for the privilege of exporting 
from bamboo forests where the department has protected the im- 
mature crop. The form of pass in use under clause i. is a triplicate 
form, in which is entered the name of the exporter and the limits of 
the forest where he can work ; one copy is given to the exporter, 
together with printed rules regulating the cutting, one copy is 
sent to the Divisional office for information, and one copy remains ° 
with the Ranger for reference. With regard to the price list 
under clause ii., the sale price of bamboos was formerly regulated 
by girth measurement. This naturally favoured the export of thin 
stems; the present system is to charge on length measurement 
only, which favours the cutting of the larger girth classes. 

Since writing on this subject, [ have had the opportunity of in- 
specting the bamboo forests of Bundelkhand, where the conditions of 
climate and soil vary considerably from those obtaining further north, 
the temperature beinfg higher, the rainfall much lesa, and the soi) 
poorer and more rocky. In result the bamboo of Bundelkhand does 
not possess such vivid green colouring as in the moister clithate, 
and suffers much from foresiffires, so that there fire-conservancy is 
evidently a necessity if we wish to preserve and improve the growth. ~ 
I noticed considerable areas in which nearly every clump had been 
destroyed ‘by fire, and the rank growth of coarse grass following 
the annibilation of the bamboo gave every promise of future fires 
even more intense.’ In writing of fire-conseryanoy relatively to 
bamboo forests, it is, therefore, very evident that local details are 
all-important, The supposition that the solid variety of the male 
bamboo is chiefly induced by poverty and dryness of soil was 
strengthened by inspection of the Bundelkhand bamboo forests, 
these being exclusively located on the steep, well-drained, and 
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rocky slopes of these isolated hills and ridges, which are a so-well 
marked physical feature of this part of the N.-W. P. In the Sub- 
Himalayan forests tho solid variety of bamboo is found on the hot 
and arid outer slopes, and rarely ever occurs in the cooler also 
moister valleys; but in Bundelkhand the very large proportion of 
the bamboo is solid even up to a girth of 8 inches. ‘That well- 
regulated heavy cuttings result in good crops of new stems also 
received further proof, for the more inaccessible forests of Bundel- 
khand showed a marked deficiency in the number of shoots of the 
year, whilst the overworked accessible portions ountained a fair 
number of immature stems, which, however, more rational treat 
ment would certainly improve. 

‘The haphazard mixture of age-classes was curious, and pointed 
cleatly to the yearly seeding of isolated clamps. The provarhial 
oldest inhabitant atoutly denied the memory of even a very local 
general seeding, and apparently in this instance he was to be 
trusted. It is probable that protection from fire and other injuries 
and careful cutting will in course of time considerably lengthen the 
average life of a clump, and that in protected forests the objection 
able seeding over large areas will occur more and more seldom ; 
it is, indeed, quite possible that in the future we may be able to 
regulate to somo extent the seeding of bamboos so as to replace 
exhausted clumps by young growth as a result of natural reproduc- 
tion. I have now no doubt that in the North-Western Provinces 
the bamboos from healthy and vigorous clumps arrive at commer- 
cial maturity in the second year. The stems are'liable to many 
injuries if left standing longer, many are attacked by borers or 
destroyed by elephants, and, moreover, it is not at all certain that 
the lower side-branohes of the bamboo do not continue to grow 
Jong after the parent stem has hardened ; and if this is the case, the 
difficulty of oxtraction from tho clamp must yearly increase enor- 
mously. Reliable information on this point would be gratefully 
received. 

It will be most interesting to observe what effect the improve- 
ment of the quality of the bamboo will have on the revenue derived 
from this source in the Central Circle ; supposing the demand:for 
bamboo to remain stationary, it is evident that the export of an 
article of superior size and durability tends to lower the number 
of stems required by consumers, and in point of fact the numbers 
exported from this Circle are decreasing yearly, though the almost 
yearly rise in rates has hitherto resulted in an increase in the total 
revenue collected. 

§.E.-W, 
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In connection with the recent discussion on the working of bamboo 
forests, the following notes given to the students of the Imporial 
Forest School, Dehra Duin, may be found usoful. 

A great deal of attention has boon paid to the subject, but as a 
rule observation has been confined to what occurs above ground, 
and the conclusions drawn therefrom have hence not been based on 
physiological principles. Such conclusions, being deductions only 
from partial facts, aro often misleading, though true enough under 
certain conditions, For instance, “S, E~W.” has put forth 
the general statement that continued fire-protection is fatal to the 
maintenance of bamboos, Though true in some cases, such is not, 
however, the fact universally : reference to physiology would have 
saved “8. EW.” from falling into this error. 

‘What goes on underground among the rhizomes requires much 
more study than it has hitherto received. 


Mops or arowra or Bampoos. 


On emerging from the seed the bamboo seedling is a simple 
plant, consisting of # leafy shoot, fibrous roots, and a short, compa- 
ratively thick, intermediate portion, from which in ‘the following 

* year the first rhizome is developed. This rhizome at once grows 
“up into a leaty shoot, and from this time forth the plant is = com~ 
pound one and the formation and growth of the clump begins. In 
the third year one or more new rhizomes are produced from the 
“eyes” or underground buds of the original rhizome, and every 
successive year, until the clump flowers, new rhizomes are simi- 
larly produced upon those of the previous year. As a rule, only 
a few of the eyes dayelop into rhizomes ; but of the rest some may 
later on push forth under specially favourable conditions, as, for 
instance, when the existing number of unsprouted rhizomes is 
insufficient to utilise the entire quantity of constructive materials 
available in the clump. 

According to the abundance of food present and the richness 
of the soil, one or more of the rhizomes produced upon the same 
parent rhizome start away at once out of the ground to develop 
into a leafy shoot (culm), Some of these shoots, owing to insuffi 
cient nourishment or accidental destruction, may become aborted 
after they have begun to develop. Thus aborted, they do not asu- 
ally die, but their rhizomes, like those which remain dormant, may 
and often do give out new rhizomes, should accident place them 
subsequently under sufficiently favourable conditions, 
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Each successive year the new culms formed are taller and thick- 
er than those of the preceding year, and this constant increase of 
size continues as long as the maximum dimensions attainable by 
the species in the given soil and locality have not been reached. 
After this period, save minor differences in different years dua 
to tho varying character of the seasons, the maximum dimensions 
are maintained until the clamp fructifies and dios, It is hardly 
necessary to add that a culm oannot grow thicker, ench part of it, 
as soon as it is fully formed, boing as thick as it will ever be. 

Since the rhizome has to form completely first, the oulm itself 
does not appear above ground until some weeks of tho growing 
feason are past (in the case of full-sized culms not until towards 
the middle of the season), and it accomplishes the whole of its 
growth in 8—5 weeks, before it has put forth any leaves at all. 
‘Whones, wo may ask ourselves, does it obtain the large amount of 
formative material necessary for such rapid growth ? Having no 
leaves of its own while this growth is going on, and consisting, as 
it does, mostly of hard woody tissue, it can itself elaborate but little 
by means of its groen superficial covering. The conclusion is thus 
inevitable that most of the requisite nourishment comes from the 
rest of the clump, and especially from those in closest connection 
with it, viz., (1) the parent culm and (2) that from which this latter 
has beon produced (the grand-parent culm). ‘This conclusion has 
been amply proved by numerous experiments. If the whole of a 
clump in fuli production ie ent back, even during the season of rex 
pose, when the rhizomes contain their maximum amount of reserva 
materials, the new growth will not contain a single thick onlm, but 
consist only of a dense mass of switches, proving the insufficiency 
of the supply of food to produce any larger growth. The falling 
off is more conspicuous the closer to the ground the clump is cut 
away, for the numerous branches which high-cut stumps throw out 
elaborate no inconsiderable quantity of food for the production of 
new shoots, It will bo only gradually and after several years that 
the clump will again begin Jo produce full-sized shoots, the shoots 
of each successive year being bigger than those of the previous 
year, justas in the case of a clump developed normally from the 
seedling. This demonstrates another important fact, viz., that the 
largor the parent culius aro, the larger, up to the limits of full size, 
will be the daughter-shoots, ‘This same fact may be proved in a 
more direct manner thus :—Cut away all the thick culms by the 
base leaving only the switehy shoots, and the production of the 
following season will be ontirely switchy ; then, on the other hand, 
out away everything oxcept 1—3 of the large shoots, and in the 
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next season's growth there will still be found one or more thick 
culms, 

A culm in its first year possesses but fow branches, and hence a 
very limited leaf-apparatus, and it is not until its third season that 
it attains its follest development in branches and foliage. For 
this reason, and also because the shoots of the year ure very in~ 
sufficiently lignified, a culm in its second season requires for ite 
‘own use a large part of the food it is able to essimilate, and it is 
only in the third year that it can spare for the rest of the clump 
all the constructive materials it elaborates, Being then in almost 
as close connection with the shoot of the year as the immediate 
parent (two-season-old) culm itself is, it contributes quite as much. 
towards the growth of the new shoot as this latter does, Hence 
for the develipment of tho now rhizome and resulting shoot its 
preservation is not less essential than the preservation of the direct 
mother culm itself. Indeed, it is a well-established. fact that even 
if this latter is cut away, the daughter-rhizome already produced at 
its baso will nevertheless continue to grow on and develop into a 
new shoot with the help of constructive materials derived from 
the grandparent culm. 

A clump that has free room for development on -every side wilt 
go on expanding until the whole of it fowors and dies. On the 
other hand, in a’ complete crop, each of the individual trees and 
clumps composing it can occupy no more space than what is left 
for it by its immediate neighbours. Hence, as long as this space 
is not yot completely utilised, a clump will go on expanding and 
producing new shoots year after year. Whon, howover, there is 
at last no more room left, further useful growth will be impossible 
unless some of the oxisting culms are removed by death or the 
wood-cntter. 

Besides expanding by the production of new shoots along the 
outside, a olump booomes gradually moro and more crowded by 
the development of now shoots also in the midst of the old ones, 
some species, which form short, rhizomes, boing especially given 
to this tendenoy, Such tendency will be exaggerated in poor, 
and particularly in shallow, soils, owing to the elongation of the 
rhizomes being restricted by tho small quantity of food avail- 
able. 

‘We are now able to understand why the oulms of each stoceed- 
ing year are, barring accidents of season, fires, é&c., larger than 
those of the preceding year until tho maximum size of the species 
in question in the given soil and locality has been reached. As 
year succeeds year, there is an increasing number of stems to ela 
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borate constructive materials for the new season’s growth, and the © 
inoreasing size of the stems thence resulting obviously reacts in 
the same direction. If at any stag of its growth we restrict the 
further expansion of the clump by cutting out, as soon as it ap- 
pears, everything in excess of this limit, the size and number of the 
shoots will continue practically the same from year to year. If 
each succeeding year we curtail more and more the spread of the 
‘olnmp, the result will be that the size as well as number of the 
shoots will go on diminishing every year. What precedes may be 
stated in the form of an aphorism thus :—Overcut and the pro- 
duction will fall off both in size and number of shoots; cut out 
the exact amount of the annual production, and the clump will 
yield the same results year after year; give rest or cut out less 
than the annual sum of production, and the size and number 
the shoots will go on increasing from year to year until the maxi 
mum, figures possible in the given soil and locality have been at- 
tained, 

Althongh it can ina general mannor bo said that the strongest 
clumps will produce the largest shoots, such a statement is not, 
however, strictly correct, for a given amount of constructive 
materials present ina clump may form a single vory large shoot or 
several of only ordinary or even small size. The only true crite- 
rion of vigour in any case will always be the aggrogate sectional 
area of all the shoots produced in the year in question measured 
at about one foot above the soil. Hence shoots of the year which 
grow singly apart from orfe another, and thus havo each at its 
disposal all the spare food elaborated by its immediate neighbours 
of the preceding two or three generations, will be thicker than 
those which come up close together and divide between them this 
food. 

+ The age at which a clump begins to produce shoots of market- 
able dimensions varies very greatly with the species and with the 
soil. The largest spocies will of course begin to be productive 
earliest, For one and the same species the nature of the soil always 
makes an onormous difference. In a well-manured, well-watered 
garden soil several generations of culms will come up in a single 
‘year, with the result that the time requisite for the attainment of 
a given sizo of shoots is shortened in proportion. Thus, wheroas 
out in the forest Dendrocalumua strtetua takes, under the most 
favourable conditions, eight years to produce saleable shoots, in a 
nursery it may reach this stage of growth jn its third, and some- 
times even in its second, year. As the natural term of life of a 
clump varies, according to the species, probably from 20 to 50 
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years, it is evident that for a very considerable term of its exist 
ence it remains unproductive, * 

Before closing this rapid survey of the node of growth of bam- 
boos, a peculiarity must he noticed which affects to no little extent 
the work of the wood-cutter. The bending of the rhizome to grow 
up vertically upwards is continued in tho shoot itself after. this 
latter has come up out of the ground and often until it has attain- 
ed a considerable jongth. The result is that the shoot, éven if 
produced quite outside the edge of the clump, bends inwards and 
enters in amongst the foliage of the shoots of preceding years, 80 
that when it is cut, there is always some difficulty in disengaging 
it from the interlacing mass of branches and twigs. The difficulty 
is greatest in the case of shoots which originate in the middle of 
the clamp, and if the clump is at all crowded, some of the shoots 
inside eannot be taken out excopt in short lengths, 

Resum.—Tho principal facts discussed in the preceding para- 
graphs may now with advantage be brought together and briefly 
stated thus :— 

I—The bamboo plant, from being at first’a single individual 
becomes a compound entity or clump, the clump expanding itself 
by the production of new shoots.” In the open this expansion has 
no limit, and ends only with the death of the clump, and the num- 
ber of new shoots follows a steadily increasing series from yaar to 
year. In a close forest 2 similar expansion occurs until the clump 
bas occupied nearly the whole of the space available to it. This is 
the culminating point; thenceforward the rate of expansion and 
the number of culms produced each year diminishes, and when all 
the available space has been occupied, no new growth is possible 
except in replacement of casualties, 

I1.—During the asoonding phase of expansion the size of tho 
{a produced in successive years goes on increasing from mere 
switches to the maximum dimensions attainable by the given 
species in the given soil and locality ; and when these dimensions 
have been reached, no further improvement is possible, 

Lil.—Now culms aro produced almost exclusively upon the 
shoots of the youngest generation with the co-operation principally 
of the shoots of the immediately preceding generation, so that the 
removal of older shoots, especially those from the fourth generation 
backwards, will have no appreciable effect on the size and number 
of the new shoots, As the amount of new production will be prow 


© "This fact also demonstrates the expediency of forcing early productivences 
in plantations by putting out only strong nursery planta, 
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portionate to the amount of foliage, and as the same amount of 
foliage will be borne by a few properly-spaced culms as by a larger 
number more crowded together, the thinning out of the oldest 
and crooked and weakest shoots will have no effect on tho vegeta- 
tion of the clump or the aggregate basal aroa of the new culms, 

IV.—The aggregate basal area of the new culms being the same, 
their individual size, within the maximum limit attainable by the 
species under prevailing conditions, will’ be greater the smaller 
their number is. 

V.—The larger and moro vigorous the parent-culms of the two 
Jast gonerations are, the larger will be the new shoots which they 
will produce, a 

VI.—Now culms keep coming up even in the middle of the 
clump, so that, saving tho case of a few exceptional species which 
thraw out vary long runner-like rhizomes, the clump tenda to be- 
come so overcrowded that the safe extraction of the shoots becomes 
increasingly difficult, often even impossible, with the advancing 
age of the clump. 

VIL—The same difficulty exists in a measure even with the 
shoots produced along the outside of the clump, owing to the habit 
these shoots have of bending up inwards soon after they have come 
ont of the ground and entering the inextricable tangle of interlac- 
ing stems and branches. 


Move or expiorration. 


The first thing to determine is the age at which a clump may 
commence to be exploited. Since it ia chiefly the last two genera- 
tions of culms which contribute towards the production of new 
shoots, it is obvious that exploitation may not commence until the 
clump -contains at least three generations of shoois of the largest 
sizo, until, in ober words, such shoots have been appoaring for at 
least three consccutive years. To begin to work a clump earlior 
would inevitably result in arresting its growth and throwing it 
back for years, In order to avoid all possible risk, it will nearly 
always be advisable, espocially in dry and poor soils, not to touch 
any clump until large shoots have been appearing in it for full four 
years running. 

Tho limitation here Inid down applics of course only to the 
exploitation propor, and does not exclude certain preliminary thin- 
ning operations made with tho object of keeping the clumps euffi- 
ciently open and thus giving the individual culms freo spreading 
room both in the air and in the soil, in order to encourage the early 


formation of large shoots, and thereby curtail the long period of 
2o 
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waiting during which the overcrowded unthinnod clump would 
go on produsing an excessive number of mostly small unsaleable 
culms, -These thinnings also prepare the clumps for easy and sys 
tematic exploitation. 

Tt may here be said, once for all, that whether we merely thin 
or carry out the regular exploitations, every shoot that is removed 
must be cut as near the ground as possible ; the effect of leaving 
stumps that do not die for years would bo exaetly thesame as if na 
thinning at all had been effected. 

‘The time for commencing the exploitations having arrived, it is 
necessary to know how much and what to cut out at each exploita- 
tion, Since the exploitations may either be annual or reour at 
longer intervals of two or more years, wo have two distinct eases 
to consider under this head, 


1, Exploitation annual, 


Theoretically speaking, it should be sufficiont to leave standing 
only tho last two genorations of shoots, together with whatever 
else is too thin or too crooked to be marketable. Actually, how- 
ever, there is no advantage of any kind in sparing crooked or un- 
sound or weakly shoots, and the clumps must in any caso be kept 
open enongh for the unhindered appenrance of numerous strong 
new shoots and the easy extraction of produce, Hence, in prac 
tice, it is always necessary to removo some at least of the shoots of 
those two generations, obtaining the requisite compensation by 
preserving an equal number of older, healthy, straight and well- 
spaoed shoots that are still in the full vigour of vegetation. The 
spacing of the culms left must in any caso be proportionate to 
tho requirements of the species concerned and the nature of the aoit 
and olimate in quoation. 

The main principle to observe from the very beginning in the 
exploitation of a clump is that while it is still expanding, nothing 
should be done to check its increasing vigour, and then, when it 
has attained its maximum development, to keap unimpaired its 
powers of vegetation. Both objects aro fully secured by adhering 
to tho. rule laid down in the immediately foregoing paragraph, 
During the stage of expansion, the number and size of the shoots 
of successive years forms, as we havo seen above, an incroasing 
series, so that the number and size of the shoots preserved in suc- 
cessive years, in following tha rule of exploitation laid down, will 


These shoote will furnish all the requirements of basket-makers, who require 
anly the soft, flexible, imperfoctly-lignified oulme of the current season, 
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form @ corresponding increasing series, theteby fally providing 
for the continued expansion and increasing vigour of the clump. 
Then, when in course of timo the clump has attained its maximam 
development, the average number and size of tho shoots of each 
generation will remain the same from year to year, and thus 
the quantity removed each year will be an exact measure of the an- 
nual production and the maintenance of the equivalent of the last 
two generations of shoots will guaranteo a sustained yield, 

As it is often impossible to recognise with certainty all the 
shoots of tho Inst but one generation, it will be sufficiently safe in 
practice, for the purpose of ascertaining the number of shoots to 
be left in the clump at the successive exploitations, to take doublo 
the number of the current year’s shoota. 

In the foregoing paragraphs it has been assumed that the clumps 
to be exploited are taken in hand from the earliest years; but ac- 
tually the mass of our bamboo forests are not or cannot be brought 
under systematic culture until they have been already worked for 
many years, or at least have been for a long time in fall produc- 
tion. In tho caso of such forests, the first thing to be done is to 
bring about a proper spacing of the productive culms, always an 
expensive and Iaborious operation requiring to be effected hy the 
agency of the owner of the forest, but ono which cannot be dis 
pensed with if exploitation on any scale is to be carried on; it is 
only when the clumps have been thinned out properly that they 
will begin to produce up to their full capability, and will be safo 
against mutilation whenever any shoot has to be taken out. The 
principles to be obsorved hore, in the thinning as well as in all 
subsequont operations, are the same as those already prescribed 
abeve. If a clump has been overcut, thoy will enable it, without 
necessitating a preliminary period of rest and relinguishment of 
revenue, to acquire the desired inorease of vigour and power of 
expansion, just as in the case of a young clump that has not yot 
reached its maximum doyelopment; and if, on the other hand, 
tho clamp has not boen exploited up to its actual capacity, their 
immediate effect will bo to at once render available a mass of pro- 
duce hitherto remaining unutilised, and to place the clump in the 
best possible conditions for thenceforward yielding the largest and 
most useful production of which it is capable. 

Every bamboo-cutter should he provided with a stiff narrow- 
Dinded saw, bosides the usual light one-hand axe. The saw will 
serve to eut down close to the ground the countless numbers of 
shoots which cannot be reached with the axe, and without it it 
will be impossible to thin out overcrowded clumps. 
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Annually recurring exploitation requires competent workmen 
honestly and strictly supervised, and, therefore, in most cases, 
necessitates departmental agency, Nevertheless, if local labour is 
abundant and competition is keen, it will bo possible to dispenso 
with departmental working by adopting » system: of licensing 
picked man and allowing only these to ha employed in the bamboo 
exploitation ; the fear of forfeiting their license will effectually 
compel the men to work in accordance with the prescribed rules. | 

Annually recurring exploitation will obtain from a bamboo forest 
its highest utility ; it will injure the clumps least, it will yield 
‘the largest outturn, and it will furnish the greatest number of 
large-sized shoots. 

2. Exploitation recurring at a siaed interval of several years. 

Despite the immense superiority of well-directod annually recur- 
ring exploitations, the method has not received anything like the 
attention and consideration it deserves, and the restrictions and 
conditions it imposes have led many foresters to prefer longer 
intervals than that of a single year between the successive exploita- 
tions, In adopting these long intervals, the essence’of every 
method, whatever the detailed procedure in any particular case 
might be, is to preserve only the shoots of the current year (these 
“being easily recognised by the least experienced), and, in order 
to compensate for the small number of parent shoots left, to give 
to the clumps a sufficiont length of time in which to recover from 
the overeutting to which they are subjected at each exploitation. 
Thus the question to be decided in each case resolves itsolf into 
determining the intervals at which the exploitations should recur, 
that is to say, the length of the rotation. 

A rest of only two years would seldom suffice for the completo 
recovery of the overcut clumps, unless indeed the domand was con- 
siderably under theamount of the annual production. As far as 
can be judged from present experience, a third year of rest would 
be ample to restore tho clumps to their normal vigour and rate of 
production, A longor period of rest than one of three yeara is not 
permissible in view of the overcrowding that must inevitably follow, 
with its highly undesirable consequences.* 


* Tho practice has sometimes been adopted of allowing cutting for two yours 
vunning with only a single year of rest before beginning work again, and in 
order to provent the entire disappearance of ihe youngest. genoration of shoots, 
these are priced higher than older shoots, Such a aystem ix, however, only an 
ingenious dovico for ineroasing the revenue at tho expenso of the production, 
while making a protonce of aiming at conservation and scientific culture. 
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‘As said above, tho essence of overy system of exploitation at 
Jonger intervals than a single year is to spare only the shoots of 
tho youngest generation. As these may come wp irregularly, their 
presorvation alone can never guaranteo an effective distribution of 
the shoots in each clump or the securing of vigorous and healthy 
parents for the coming generation. Moreover, if a clump is weak 
or has not, from some accidental eause, produced many shoots 
during the past season, the romoval of all the larger shoots but 
‘theso last must have the effect eithor of making it still wesker or 
of proventing it from gaining further vigour. A better plan 
would hence be to preserve in each clump a cortain fixed number 
of shoots, and to select these from amongst the older generations of 
shoots if the full number of desirable and properly spaced shoots 
cannot ba found amongst the youngest generation. In following 
this procedure, clumpa which do not contain more than the fixed 
number of shoots to bo Joft will not be touched at all, and the work 
of the utter can bo at once checked by the mere counting of the 
-shoots left standing. 

Exploitation at longer intervals than a single year is attended 
with soveral capital disadvantages, the principal of which ara ab- 
solute impossibility of keeping tho clumps properly thinned out and 
withdrawal of a very considerable portion of the productive area 
from exploitation ; hence reduced yield, inferior size of the shoots, 
difficult extraction, and heavy damage in exploitation. Although 
the system has many powerful advocates, and is also very exten- 


" sively practised, its nocessity has yet to be justified. Lé the de- 


mand is insignificant in comparison with the annual production, tho 
principle of giving rest becomes entirely redundant, and if, on the 
other hand, the demand is largo enough to require careful conser- 
vaney and working, prices will always be high enough to pay for 
the careful style of cutting required by the system of annual 
exploitation, Moreover, in this latter cose, exploitation at longer 
intervals than ono year must mean heavy overentting in the opon 
areas. 


SEEDING OF THE DENDROCALAMUS STRICTUS. 


Is a particularly hot valley in North Arcot in the Chandragiri 
« Forests, whore the Dendrocalamus sirictus ig almost pure, this 
bamboo is soeding gregariously, After a carefal inspection I did 
not find a clump which was not seeding. 
‘Tho year hus boon partioulurly dry,and the outing has for yeare 
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been atrociously done; in most cases the whole clamp has been cut 
over 5 foot or so from the ground. ‘The seeding, however, began 
before the dryness of the year could make itself felt, and clamps 
which, from their inaccessibility, have hardly been touched, are also 
seeding. 

Tn the south of tho district, on the dry lower stopes of the Sa- 
vadis, tho same bamboo is seeding sporadically, as it has dono for 
years, Hore too the outting has been bad, but, owing to the sup- 
ply boing much in exoess of the demand, not to the same extent 
aa in the first mentioned aren. 

3. G. FM. 


AN AUTHENTIC CASE OF A FOREST FIRE CAUSED 
BY LIGHTNING. 


Tie readers of the “Indian Forester” will be interested to learn 
an authentic caso of a forest fire caused by lightning, which oc- 
curred last April in the Alapelli forests of the Chanda District, 
Central Provinces. During a heavy thunderstorm a largo toak 
trea was struck in the Mirkalu reserve, which, it is hardly nenes~ 
sary to say, is protected from fire. The lightning ourrent first 
struck en upright branch and then ran down the stem setting it 
on fire, ‘Tho treo was shivered to pieces, large fragments being 
scattered over long distances. The storm being accompanied with 
bat little rain, the grass and dry leaves round the burning tree 
wore set ablaze. As this unfortunately occurred in the middle of * 
tho night, more than 80 acres were burnt before my establishment 
could reach the spot and extinguish the fire. It is not often that 
one hears of a forest fire caused by lightning, and it was my good 
or evil fortune, whichevor you will, that made me a spectator of 
80 rare an eocurrence. 


A. E, Lowarz. 


THE BEAVER. 


Ix 1874 tho Marquis of Bute having obtained four beavers, 
caused a space of from three to four acres in extont to bo enclosed 
in the wood between Meikle Kilehattan and Drumreach, and placed 
thom there. ‘These not succeeding, his lordship, on 6th January, 
1875, obtained seven others. Of those, four succeeded sv well 
that in 1878.I was certain of sixteen being alive, which makos an 
average increase of four each season. There is a further incroaso 
this season, but to what extent I cannot say, i 

Arriving as they did in midwinter, those little animals, I ean 
assure you, had a pretty hard timo of it. However, after a fow 
days? rest, having viewed the situation, they set vigorously to 
“work to make themselves comfortable, and began to construct a 
dam by forming a dyke or embankment across a small moorland: 
stream, running through the enclosure ; at the samo time they com- 
menced to build a house to live in. . 

Tho materials of which the dyke is constructed are wood, grass, 
amd, and a fow stones which are used for the purpose of keeping 
tho grass and smaller piooes of wood in their place until more is 
built on the top of them. They havo continued raising this em- 
bankment to a certain extent every year, until it has now attained 
tho following dimensions, viz., length, 70 feot ; height in the deop- 
est part, fully 8 feet; breadth of base at deepest part, from 15 
to 20 fect, sloped inside, not straight across, but finely arched 
against the stream, so that it may the more easily resist ihe 
great pressure of water which it has to bear—perfoctly level, so 
that when a spate of water comes down it may run evenly over the 
top from side to side. So substantially have they built it that 
no material damage has ocourred to it from all the floods that 
have passed over it, They uso a number of the larger piscos of 
wood as props, by fixing the thick end into the grourid and the 
small end on the top, then build on tho top of these, so ns to fix 
them firmly. It would require to be seen to appreciate the grout 
skill displayed in its construction, xs I think it would tax the 
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energies of a Batoman or a Gale to make a better with the same 
materials. Ifany damage doos occur, they immediately find it out 
and repair it, I have seen them awim along the edge of the 
embankment, carefully examining it to ascertain the part most 
needful of repairs, then go to work with a will to rectify it, The 
dem is now 78 yards long of still water. 

Besides the dam already mentioned, upon which they bestow 
great care in its construction, owing to their house being built in 
it, they have seven others, some larger, some amuiler ; one of them 
having an embankment 105 feet long and an average depth of 8 feet. 
These serve as places of refuge if tho beavers are disturbed when 
out roaming about in quest of food or felling tho trees, also as a 
waterway for conveying their food, when storing it for winter. 

In the construction of their dwelling the samo kind of materials 
are used. As to how thoy have built it: you must understand that 
for a considerable distance along one side of the stream or burn the 
ground rises in a steep bank ; but about 20 yards above, where 
they began to build the embankment for the dam, there was a 
small level spot which they selected. Then at the bottom of the 
water they burrowed in 8 or 4 feet, rose up 8 or 10 inches, scooped 
out a space largo enough to hold themselves, broke a hole in the 
surface about 6 inches in diameter, then began to cover it over 
with sticks, grass, and a few stones, always keeping it opon in tho 
centre by placing a few sticks perpendicularly, so as to act as a 
ventilator, and as the water rose in the dam and the family in- 
creased they continued to build and enlarge tho house, cutting * 
their way up and forming their chamber or chambers inside until 
it has now attained the following dimensions at the surface of 
the water (which is here about 4 foct deep), viz., height about 
5 feot, longth and breadth about 9 feot, having a door at both sides 
Placed at the bottom of tho water go as to provent their natural 
enemies from following them, chief among which is the wolverine, 
although happily for buth tham and us there are none of theso 
hpre to disturb them, 

It is out of the wator that they take tho materials with which they 
build their house. Wero tho sides of the houso perpendicular they 
could not land ; to obviate that difficulty they have built a slip from 
2 to 3 feat broad at its base, exeapt where the doors are, so that 
they can land easily, and if they wish to enlarge the houso they 
havo got the foundation ready, .To secure themselves against tho 
winter storms, they commence about the middle of September, 
and give thoir house a coat of mud all over. It is with the mouth 
and forefeet, which are formed moro like hands than foot, that 
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they convey the materials of which their embankment and house 
are made. They do not use their tail, as was at one time said, for 
plastering on the mud, but their forefoet, with which they very 
carefully stow it in among the sticks. As to what they use for a 
bod to lie on, itis wood shavings, which they prepare in the follow~ 
ing manner :~Alter using the bark for food, they place the stick 
on end, holding it with both fect a bit apart ; then with their teeth 
pare it down into fine shavings, They are very cleanly in their 
habits, as they often clean out their house, not casting away the 
refuse, but using it either on the top of the house, or the embank- 
ment of the dam to patch up a hole. 

‘Their food in winter consists wholly of the bark of trees; had 
they a choice, I have no hesitation in saying they would prefer the 
willow and poplar. ‘These not growing in the enclosure, they had 
just to adapt themselves to circumstances, and take a share of what 
trees they could get, consisting of oak, plane troes, elm, thorn, 
hazel, Seotch fir,and larch. Of the hardwoods, they seem to prefer 
olm to the plano, then oak, of which they eat sparingly. Of the 
firs, the Scotch has the proforonce ; as for the larch thoy did not 
touch it till early in 1878, since which time they have taken to it 
very well, As for the alder and spruce fir, they eat almost nothing 
of them, Along with all those, we have always given them a supply 
of willow, In summer they eat freely of the common bracken, 
likewise grass, and young shoots of every description growing 

_ in the place. In autumn they grub up and foed upon roots, 
chief among which is the tormentil (-Potentilla tormentilla), better 
known to the Scotch people as “tormenti) root,” and the young 
tender shoots of the common spurts before they appear above 
ground, at the same time cutting down a tree now and again and 
feeding on the bark. 

As to the tree-felling it is all dono at night; the number which 
they have cut down amounts now to 187 trees from 5 feet in cireum- 
ference downwards, Those are all forest trees, besides a great 
many smaller bushes. Bofore cutting down a tree, they mark it 
all round at the height at which they wish to out it. Thoy begin 
to cut at the opposite side to which they intend the treo should 
fall, invariably making it fall with the top to the water. Whero 
they grow near enough, they make them fall across tho stream or 
am, causing many to suppose that they are so placed to form a 
hridgo, whereby they may cross from one side of the water to an- 
other, They do not require a bridge, they can swim, and rather 
than oroas over « prostrate tree they dive under it, My impres- 

sion is they are so placed to break the curront of the water whon 
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the stream is Aooded ; also, if convenient, they take advantage of 
building a dam where somo of the trees lie across the water. 
Thoso lying acrose in their principal dam are utilized in storing up 
their winter food, these stores being built on the upper side of the 
troes, so that they carmot be ewept away with the winter floods. 

When cutting the trees they use their teeth, on the same prin+ 
ciple that the forester doos an axe, always keeping plenty open 
‘apace, so that they can out past the centre of the tree on one side 
before beginning on the other. It is in the latter end of autumn 
they commence to cut down troos for wintor food. Having out 
them down, they speedily strip off the branches, outting them into 
Iengths to suit thoir strength for dragging them away to the dam, 
where they store thom in different places near their house, so that 
they may have sufficient food, although the dam may be frozen over, 
or the ground covered with snow. What is loft of the trunks of the 
trees that they cannot drag away, thoy feed on at leisure, eating 
the bark. 

Besides the work above ground, which I have tried to describe, 
they have done a great amount of underground work, such as cut- 
ting channels in their dams and making burrows. These burrows 
they make by cutting a road from the middle of the dam for seve- 
ral yards into the dry ground, where they scoop ont a dome-shaped 
burrow from 8 to 10 inches above the level of tha road, then ent a 
hole through the surface and cover it over with sticks and grass 
so as to act asa ventilator, Here thoy live and feed in security 
and contentment, Some of the roads to these burrows are from 
15 to 20 yards jong, and so level that the water follows them in 
the whole length, 

As to the time they bring forth their young, from my own know- 
ledge I cannot say. 1 have seon it stated to be January, and also 
the beginning of May, Ioan say nothing against that, judging 
from tho size of the young whon I first saw them in the second 
week of June, the oldest litter being about the size of a full-grown 
rabbit, and the youngest not half that size. 

From careful observations I have good reasons for believing they 
have only ono at a birth, One thing I am certain of, thoy havo 
two litters in the season, Beavors area class of animals that aro 
vory timid, their sight, scont, and hearing very keon, so much so that 
it is with grent caution they can be approached near enough to 
see what they are doing. They are under cover all day from 
seven o'clock in the morning till seven in the evening, When one 
comes out, it floats on the surface of the water, carefully survey- 
ing the whole sceno around, sniffing the air, and if no dangor is 
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apprehended it dives and disappears. In two or three minutes a 
number of the colony begin to appear and disperse thomselves, some 
to swim and sport about in the dam, while others go in quest of 
food. If one of them espies danger it strikes one sharp, loud stroke 
on the-water with its tail, when all of them that are out come tum- 
bling in to the dam and disappear. 

T have soen them wrestle in playfulness and fight in anger, and 
also when the mother was feeding and the young one sporting 
about in the dam, I have seen it go and begin to tense her, when, 
if che did not wish to be troubled with it, she would strike and 
shake it, and pitch it from her in the dam. They will allow of no 
laziness in nny member of the colony! If any such there be, they 
are beaten and driven out to live as best they may. Those so driv- 
en out gonerally roam about, making a burrow here and there, . 
where thoy live for a few months and die—J. S. Black in Timber 
Trades Journal. 
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MEMORANDUM BY Da. H. WARTH ON THE PRE- 
PARATION OF KATH OR PALE CATEOHU. t 


* Dated December, 1890. 


In Dr. Watt's Dictionary of the Boonomice Products of India we 
find it stated that the merits and the preparation of kath deserve to 
be thoroughly investigated. As I have had occasion to study the 
subject and to make experiments, it may be useful to record the 
following facts. a 

The kath of the North-West Provinces which i# used with pan, 
and tho catechu of Burma which is exported to Europe as a dye- 
stuff, are both prepared from the wood of Acacia Catechu. The 
ath is in its purest state chiefly cntechin, a orystallizing substance 
nearly insoluble in cold water. The catechu is chiefly ontechu 
tannin, a substance soluble in cold water and not crystallizing, 
but some catechin is usually mixed up with it. The difference be- 
tween kath and qatechu is partly duo to the methods of manufac- 
ture, partly to the difference in the trees. 

The trees in, Burma differ from those of the North-West Provin- 
ces, and in each place there are two kinds of trees, No, 1 and No. 
2, although of exactly the same species. ‘Troes No. 2 have white 
spots in the wood, caused by a white substance stored up in oytin- 
drical masses half a inillimetre ihick and ten millimetres long. 
Trees No. 1 have no white spots, Treos with spots yield an extract 
richer in catechin, and both kinds of trees in tho North-West 
Provinces yield more catachin than the corresponding kinds in 
Burma, 


* The substance of this Memorandum has already appeared in the two papers 
from Dr, Warth, which we published in tho October-December Number of Vol. 
XVI, We, however, print this papor also, and heartily congratalate Dr. Warth 
con the succossful result of his laborious researches and the high enoomiams he 
hhas earned for them from tho Beoretary of Stato, who has desired: that “the 
seidost ciroafation should be given to this paper in India!"—[Bp.) 
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I found tho following proportions of catechin in the total ex- 
tract — 


Catechin, 

Burma, No. 1, iy 14 por cent, 
» a» 2 (spotted), . we 80 ay 
North-West Provinces, No, 1, ... . 86 


” ” » 2 (spotted). 40 
The greatest amount of extract obtained from each kind of wood 
was as follows :— 


e ‘Extract. 
Borma, No. 1, as a we VT por cent, 
” n 2 (potted), ri 13 oy 
North-West Provineas, No. 1, “uy 
" » 2 (spotted), BE 


” sig 
Tho greatest amount of catechin obtainable from these woods is 
accordingly as follows :— 


Catechin, 
Barma, No, I, oa vs. 2 per cent. 
“ _» 2 (Spotted), 5 on 
North-West Provinces, No. t, Boy 


” » wy 2 (spotted), - 9 on 


Such « great proportion of catechin in the spotted wood of the 
North-Western Provinces explains that #ath manufacture is at 
home there. Moreover, the local kath makers aro reported to 
refuse as unfit all trees which do not contain white spots, so that 
the trees No. 1 become wasted in tho forests. : 

T determined the eatechin by direct separation as follows, About 
tyro ounces of the wood reduced to thin shavings were boiled, with 
twenty times their weight of water, for half an hour. ‘The extract 
was separated from the wood by repeated settlement, and reduced 
in bulk on the wator bath until it just began to thicken and contained 
by estimate 6 per cont. of ontechin. It was thon left to stand in a 
cool place for five days for the separation of the catechin. Once 
the eatechin had separatod, the liquid could again be diluted with ~ 
cold water for the purpose of filtering. The filtered and roughly 
washed catechin was dried at ordinary temperature, and weighed 
in a thoroughly air-dry condition. ; 

‘The high degree of concentration’ and the long standing aro 
required beoanse the dktechin separates with difficulty ont of an 
extract which contains so much catechu tannin. Once the bulk of 
the tannin is separated, the catechin may he dissolved in much more 
water, and it will separate immediately on cooling ; but tho oate~ 
chin is at all times a delicate substance, which changes with 


. 
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wator slowly into a soluble substance and is thus lost, The drying 
of the moist catechin must take place at a low temperature, as heat 
at once destroys the microscopic erystals. 

The manufacture of kath, or raw catechin, is catried on in 
the forests with very primitive appliances. The filtering is dona 
through layers of sand, and much sand becomes mixed up with the 
kath. ‘The drying is performed in the open air. : 

The pooplo say that they possess a mannfacturing secret; but 
there seems no need for one, unless their seoret consists in the mix- 
ing of some finished catechin with the thick liquid, which some- 
times promotes the separation of the new catechin. Anyhow, I 
made out of the 50 ths, of Acacia Catechu, No. 1 from the North- 
‘Wet Provinces, nearly 2 Ibs. of pure catechin, and it is from this 
wood that the kath makers of the North-West Provincoa declared 
themselves inoapablo of making kath, For filtoring larger quanti- 
ties of catechin, I found the filtering press an excellent expedient. 
‘The pressed catechin dried in s few days from simple exposure to 
the air, and once dried the catechin is a very durable substance. 

Contact with iron must be scrupulously avoided during the 
extraction of catechin. With catechu or cutch contact with iron is 
of no consequence, and the reports mention iron caldrons in use 
for the final boiling down of the cutch in Burma, 

The preparation of cutch or catechn is of course simpler than 
that of kath, because nothing but watery extraction of the wood is 
required and subsequent boiling down of the extract. 

:  Aftor e certain degree of concentration, a skin forms over the 
surface of the hot liquid, and constant stirring for hours is required 
to effect the final desiccation. This long stirring process is also 
mentioned, but not explained, in the descriptions of the Burmese 
entechu oxtraction. In modern dye-extraction works, the stirring 
would be avoided by the use of vacuum pans, 
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THE RAVAGES OF LIPARIS MONACHA, THE “NUN,” 
IN THE SPRUCE FORESTS OF SOUTHERN 
GERMANY, IN 1890. 


North of the lake of Constance is situated a large area of low 
hills commonly regarded as the remains of the moraines deposited 
the gigantic glaciers, which during the ice period, extended 
from the Alps along distance northward. The prevailing deposits 
are masses of clay, loam and sand with pieces of limestone, granite 
hale and other rocks, the result of glacial action upon 
the Alps. Owing to the great variety ot its constituent 
elements, the soil is extremely rich and the forest growth in this 
region is extremely luxuriant. Foremost are the magnificent 
forests of Salem in the Grand Duchy of Baden, where the timber 
eduction of the beech almost equals that of the spruce in the 
Binck Forest ; and in the Kingdom of WVuritomberg the forest of 
Weingarten, situated 11 miles north of the lake, near the 
Friedrichshafen-Ulm reilway line. This range, one of the twelve 
‘Government ranges under the Forstmeister at Weingarten, is for 
the greater stocked with spruce and also contains a certain 
area of mixed wood, of spruce, scotch pine and beech. An area 
of 6,685 acres here has a mean annual yield of 100 cubic feet por 
acre, under a 100 year's rotation, Formerly the forest was 
‘regenerated by natural means, but in 1839-40, 1,230 acres were 
-devastated by the “ Nun,” the whole of the trees were cut down 
and the area was re-stocked by sowing, between 184] and 1846, 
Since that time clear cutting and planting gradually became the 
tule, and natural reproduction the exception, in this forest range. 
In the case of spruce, five year old plants are used at the rate 
of 2,200 plants per acre. Periodical thinnings are commenced 
when the woods are 30 years old. The Btate forest range 
: of Weingarten forms part of the large, so called, Imperial forest 
+. (Reichswald) of Altdorf, over which, in the Middle Ages, the Ger- 
man Emperor had certain rights, which gradually became vested 
in the neighbouring large landed ‘proprietors and the town of 
Weingarten. The final partition of this forest among those who 
bed an interest in it, was effected in 1854. 
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Parts of this and of the neighbouring forests have at various 
times been devastated by the “ Nun.” already mentioned, in 
1839-40, 1280 acres belonging to the State were caten completely 
pare, the trees were cut and upwards of 5,650,000 cubic feet of 
timber 40-80 years old had to be sold allat once and were 
sold at a considerable loss. In the same year, a forest near Hohen- 
tengen belonging toalarge landowner in the same part of the 
country, about 25 miles north west of Weingarten, was also 
attacked by the Nun and the timber was cut and sold. The same 
‘thing was ordered to be done by Governmentin a considerable area 
of adjoining forests, belonging to a number of small proprietors. 
The orders were not, however, carried out, and after the lapse of 3 
years the trees had completely recovered and had reclothed 
themselves with foliage. {n 1856, a large area of commercial and 

rivate forests in the same part of the country was devastated 
By the Nim, extensive woods being eaten completely bare. Act- 
ing upon the experience gained in 1840, the trees were not cut 
and they recovered completely, 99 that 8-4 years later. no trace 
of the damage could be discovered. 

Tn 1889 the insect attacked a large private forest situated south 
of Hohentengen. ‘The timber was not cut and in the autumn 
‘of 1890 the trees to all appearance were in good condition. This 
was the forerunner of the terrible damage done in 1890, when in 
an adjoining private forest 600 acres were attacked and not less 
‘than B,580 acres in the Weingarten State forest range, Cf this 
area 617 acres are completely bare, 493 acres severely attacked 
and 2,471 lightly so. 

Before giving particulars concerning this gigantic damage, it 
will be well to state the outlines of the life history of this insect, 
Lipavia Monacha belongs to the night moths, the perfect insect 
js about onc inch long, wings white with black wavy 
lines across, the body of a dull red colour with black bands. 
Towards the end of August the female lays its eggs in 
cracks and fissures of the bark. The number laid by each 
female is about 150, but they ure frequently deposited 
in small heaps of from 20 to 80. They are attached by 
fa kind of glue to the surface upon which they are deposited, but 
the glue is not very plentiful, hence they are safest on barks with 
a rough surface, the insect inserting its egg-tube deep into cracks 
and fissures, During the winter, from September wotil spring, a 

riod of nine months, the tiny caterpillars which are almost fall 
Foveloped, remsin dormant in tho egg. Towards the end of April 
or, when the weather is cold, early in May, the caterpillars break 
the shell of the egg, and for some time (8-5 days) they remain 
together in patches, called mirrors (Spiegel) becauso they have a 
shining, almost brilliant, appearance, In that stage they can be 
readily distinguished and much good may be done by destroying 
them. Their movements, however, entirely depend upon the state 
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of the weather: when it is very fine, the tiny caterpillars 
not rarely begin to disperro the day after they have left 


their eggs. 

‘While young, until they have attained about half their size, the 
caterpillars spin fine threads, and by means of these threads they 
sectre their position while feeding: They are also supposed to pro- 
tect themselves against birds or other insects, by letting themselves 
down from the tree by the aid of their thread. When the crowns 
of the trees, in which’ they are at work, are shaken by the wind, 
they let themselves down inthe same manner by their threads, 
and when in astiff breeze the threads tear avunder, the caterpillars 
are often blown long distances into other portions of the forest. 

Older caterpillars also, which no longer spin a web, even such 
ag are full grown, let themselves fall down from the trees, when-. 
ever they are disturbed by wind or other causes. On cold and 
rainy days the caterpillars come down in masses in order to 
onceal themselves under moss and lichens and in the fissures of 
the bark on the lower part of the stem, and on the ground under 
moss and leaves, They also descend from trees which they 
have eaten bare, 

In this manner it happens, that the descending caterpillars 
fall upon advance growth, which stands under the old trees and 
is always eaten bare, where the “ Nun” has been at work on the 
old trees, Ibalso is of common occurrence, that caterpillars 
are blowa by the wind into masses of younger wood, which 
adjoin the old trees on which the eggs had been deposited. Alb 
caterpillars that have come upon the ground, on account of bad 
weather or because they had been blown down by the wind or 
disturbed, or because they bad cleared the trees on which they 
had been feeding, endeavour, if not yet full grown, to ascend 
trees not yet attacked. Where all trees in the immediate vicinity 
have been bared, the caterpillars travel short distances in. search 
of food, and in ouch cases it has been found feasible to 
collect them in ditches with steep sides, or to protect a wood as 
yet untouched by surrounding it with a ring of poles laid on the 
ground, the bark peeled off, and the poles coated with a mixture 
of tar and glue. These protective measures, however, are often 
rendered nugatory by the action of the wind, blowing caterpillars 
on to adjoining woods, especially while young, and still spinning 
their threads. When all trees over a considerable area have been 
eaten bare, the caterpillars which have come down upon the 
ground in the mannor just described, porish from starvation, 
often in enormous numbers. Thus in the Ebersberg forest of 
Bavaria, in the summer of 1890, huge heaps of dead and perishing 
caterpillars covered the ground under the trees, the number per 
tree being estimated at from 20,000 to 50,000. Whether the cater- 

illars are feeding on the tree on which the eggs had been 
posited, or whether they are on one which they had subsequently 
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aéeended, they feed’ upwerd asa rule, commencing.in the lower 
of the crown and progressing towards the top of the trea. 
he caterpillar dislikes wind, and thus it often happens, that in 
woods which have aot been completely denuded, the lower branches, 
in fact the whole crown, is bare, while the very top of the tree has 
beon spared. This happens particularly iu the ease of dominat- 
ing trees, the tops of which stand out above the general canopy 
of the wood, 

About the end of June ot later, ifthe hatching of the eggs had 
een delayed by bad weather in spring, the caterpillar nges 
into the chrysalis stage. For that purpose the fail grown cater- 
pillar settles in fissures of the bark or unde? moss and licheas oa 
the stem. Sometimes the chrysalis is found attached to the leaves 
ot branches of the tree and on advance growth, The insect 
remaius ia the chrysalis stage for about afortnight. A few motha 
make their appearance in the beginning of July, sooner or later, 
according to the time when the caterpillars were hatched in 
spring. Gradually, the number of moths increases, until, in the 
second half of July, the great flight begins, which lasts until the 
‘accond week in August. ‘Toward the end of that Month only » 
few moths are tobe seen. The moths like shade and they have a 
tendency to leave woods which have been eaten bare and congregate 
in portions which have not yet been touched. 

A moth which, in some respocts is analogous to the “Nun,” is 
Guetropacha Pini, the scotch pine caterpillar, which used for- 
maerly to be dreaded.as the greatest enemy of scotch pine in Ger- 
many. Those officers who were with mein the forests of the Grand 
Duchy of Hesse Darmstadt, in August 1888, may recollect the area 
of Pine forest at the foot of the Melibocus, in the highest point of 
the Odenwald, devastated hy that caterpillar. Its mode of life 
is different from that of Liparis Monacha, The cee are laid 
in August, the caterpillars, which come out in September or Oc- 
tober, descend from the trees where they have been feeding, before 
the severe cold commences and spend the winter months ensconced 
in moss or dry needles at the foot of the trees. In spring, 
aroused by the warmth, they ascend the trees and eat them bare 
in no time. Thus the life history of this insect affords a welcome 
handle to the Forester in his attempt to do battle against it, 
Search is made in winter after the caterpillars are buried in the 

round wader the trees, and where more than a certain number are 
nd, rings of mixed tar and glue are applied to the stem, which 
vent the caterpillars from ascending the trae, In this manner 
thousand of aquare miles of scotch pine forests in Germany have 
been protected and the pine moth has now been well-nigh exter- 
minated, So simple and effective a proceeding is not pearls 
im the case of the “Nun” and, as a matter of fact, the task 
cof doing battle against this pest, and of proventing or even only 
diminishing its ravager, is one of extraordinary diffioulty. 
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After this digression we will return tothe Weingarten forest 
range. The outer portions, where the woods adjoin meadows and 
open fields, were untouched, but as we approached the heart of the 
forest, the foliage of the spruce was remarkably thin and soon we 
found ourselves in the’ midst of woods which were almost complete- 
ly bare, The caterpillar had, however, confined its ravages to 
mature or nearly mature wood and to pole wood of advanced age, 
All advance growth under the shade of the older trees had been 
eaten completely bare, but compartments stocked with young wood 
even where they were entirely surrounded by old wood, had escap- 
ed. The old trees were not all entirely leafless, the tops of most trees 
had a few shoots left clothed with necdles. This was particular- 
ly the case in exceptionally tall trees, the tops of which stand out 

from the rest of the canopy. Again, there was a marked differ- 
ence between the tops of hillocks and ridges, where the spruce 
ad suffered much less, aud hollows and other low sheltered places, 
where the destruction was complete. The Nun is polynhagous, 
and accordingly we found numerous beech and other broad leaved 
trees scattered among the spruce, clothed with young, tender foli- 
age, at the time of our visit (in October), the trees having been 
eaten bare, in some case twice, during the summer. The Scotch 
ine, which is mixed with spruce in places, was attacked to a much 
leas degree than the spruce. Mixed wood of beech, scotch pine 
and spruce. which occupy several compartments in this boantiful 
forest, had almost entirely escaped. 

‘Thus the ravages of the Nun in the Altdorf forest of Obersch- 
waben present several remarkable features, most of which, it will 
have been noticed, are intimately connected with the life history 
of the insect, The moth seeks the shade and the caterpillar 
dislikes wind. This, to some extent, explains why the ravages of 
the insect had been confined to the inner parts of the forest and 
why the tops of hills and ridges had escaped. ‘The most remark- 
able feature, however, is that in this particular locality, the insect 
had multiplied to such an extent, while the damage done to othera 
of the extensive spruce forests in this part of Germany was 
insignificant, The production of millions of caterpillars, which 
causes devastations ike that here described, is only possible under. 
the operation of specially favourable climatic conditions. Of 
these the most important, probably, is a succession of fine evenly 
warm springs, not interrupted by periods of cold, wet weather, 
As long as the young insect isin the egg and is thus protected 
by its shell, it is not affected by frost or by wet, But when the 
eggs are hatched after the first warm days of spring, the youn 
caterpillars are helpless. A$ that time they aro generally exceed 
ingly consitivo, and aro apt to perish wholesale, if a period of cold, 
wet.weather sets in*, The end of April, therefore, and the first 


* Bome remarkable exceptions to this rule have, however, been |, the 
werieael te “Non” Trav atood very sevore wenther ia sping withoey 
ig Killed 
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Soreaigt of May, may probably be ied a8 one of the most 
oritical times in the fife of the Tevet [ts multiplication, however, 
is apt to be arrested not only by unfavourable weather, but alao by 
the minttiptication of its enemies, such as several species of fangua, 
fies ‘called, Tachina and in some cases, of ichneumons, the larva 
of which fives in tho caterpillar, The conditions which favour the 
development of these most useful enemies of the Nun, have not 
yet been specially studied, but itis probable chat they are different 
from those which favour the development of Liparis Monacha, 
In any case, it may be said, that the extraordinary multiplication 
of the “Nun,” euch as that which took place last year in the 
Weingarten Government forest, is chiefly due to certain climatic 
circumstances, which favour its development, as well as to others 
which have prevented the development on a large scale of ita 
enemies, 

Now it is very remarkable, that these circumstances should 
have combined, in this locality, to produce this effect, not in 1880 
and 1890 only, but equally so in 1889-40 and in 1856. Hence it 
does not seem unreasonable to suppose, that the effect: of certain 
climatic conditions upon the development of the insect shows 
itself in_a more marked manner in certain locslities than in 
others. The localities where, in this parbof Germany, the spruce 
forests have been ravaged by the Nun in 1889-40, 1856 and 
1889-80, are comprised within a tract of country 25 miles scross, 
and here agaiu, the Weingarten forest renge ‘has been ex} 
twice, in 1839-40 and in 1890, toa devastation so severe, that 
compared with it, the damage done in the other forest districts wae 
insignificant. And it may at once be mentioned, that that ae 
of the Weingarten Range which has been thus devastated is 
situated upon undulating plateau, about 2,000 ft. above the sea, 
exceedingly dry, with hardly any springs. 

Tho second locality, where the ravages of the Nun have been 
extensive last year, wasin the Ebersberg forest, situated in the 
Province of Oberbayern, 20 miles east of Munich and 112 miles 
east of'Weingarten. The locality is level, at an elevation of 1700 
feet and like this Weingarten Forest, exceedingly dry. There is 
here @ compact area of 16,510 acres all densely stocked forent, 
almost pure spruce, with a mixture of Scotch pine in places and a 
few scattered beech everywhere, the proof that formerly this was 
a mixed forest, The woods are well stocked, but the soil is much 
jean rich than the boulder clay of Weingarten, Moreover, the 
forest had for conturies been maintained us a huge game park and 
accordingly thinnings were made sparingly, the young growth, poles 
and trees, grow up in a crowded condition and consequently grow 
very slowly, Hence the timber proportion per acre is only about 
one balf of what it is in the Weingarten range, say 50 cub, fe 
per acre per auaum, Thus, as regards the dry soil and general 
conditions efcclimate, circumstances -are similar .to those ab 
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Weingarten. But the densely crowded growing stock has rendered 
this locality even more favorable for the multiplication of the 
usect which, as explained, in the moth sta; well as in that of 
the eaterpllér, seeks shade and shelter, avoiding light, open ooda 
As a matter of fact the devastation here has been quite un- 
ralleled. Hre,asin Weingarten, the edges of the forest, where 
it adjoins the open country, were untouched, but in the interigr 
12,100 acrea were sorarely attacked and in this a com area of 
4,700 acres was completely bare, Not a vestige of a leaf was left 
on the trees, Nor was the damage here confined to older trees, 
but extensive areas stocked with young wood were likewise com- 
pletely bare. The sight of this desolation was appalling, and 
the contrast between the interminable leafless area in the centre 
and the green wood near the edge of the forest was extremel 
“striking. Scotch pine is found scattered among the spruce, au 
here, aa in Weingarten, the scotch pine had not been much 
sattacked, Some compartments, with a large proportion of 
sseotch pine, presented a marked contrast to the bared woods 
-aurrounding them. Under these circumstances, there was no 
‘alternative but to cut down all the timber which had been bared 
by the caterpillar, In Weingarten, what under the circumstances 
appeared a8 the correct policy, was followed, viz—the regular 
annual yield or rather a little more than the regular yield, 
“700,000 cubic feet were cut, not in the compartments provided by 
the working plan, but in thet which had been most severely 
-attacked by the insect. In this manner it was possible, without 
throwing the working plan out of gear, to cut a considerable 
roportion of the trees which had been eaten bare, In Ebers- 
Peng this was not possible, the devastation had been on too 
gigantic a scale, On 4,700 acres not a vestige of a leaf was left 
upon the trees, it appeared certain that none of these would 
recover, that the wood would rapidly deteriorate aud morever 
that the bark beetle, (Bostrichue typographus) and other 
species would, favoured by this vast number of dead and dyii 
trees, multiply to such an extent, as to endanger the existence a 
other forests in the vicinity. It would not have been right to 
incur such a risk, hence it was resolved, without delay, to cut all 
the trees that had been eaten bare. As already mentioned, there 
was here and there a proportion of scotch pine. These, havin; 
been attacked much less, were allowed to remain and so were, ‘of 
course, the beech trees, which formed a very small but uniform 
proportion in the spruce wood. ‘The beech, having been overtop- 
by the faster growing spruce, were tall, lank, ill shapen trees 
with thin broom-like crowns, but will, uevertheless, in the re- 
generation of this vast area, be very useful. Of spruce timber the 
4,700 acres yielded about 30 millions of cubic feet while the trees 


+ Au s mattor of fact it was, sovording to Dr. Pauly, not Bostrichus but 
Pissodes Hercynice, which was found most plentiful on the cut, 
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that had to be cut on the 7,400 acres attacked but not devastated, 
yielded another 23 millions. The total quantity cut amounted to 
58 million cubic feet or more than one million tons of Spruce 
timber. Bark and twigs were burnt so as to destroy the eggs 
deposited upon_them. 

The State Forests of the Kingdom of Bavaria yield onan area 
of 2,300,000 acres, 102 million cubic feet of timber ‘annually. The 
quantity therefore that had to be cut in the Ebersberg Forest in 
consequence of this calamity, amounted to more than half the 
total regular annual yield of the Bavarian State Forests. Extra- 
ordinary efforts, on a very large scale were made, in order to 
bring this timber to market in an economical manner. The 

at Railway Line which goes from Munich to Rosenheim and 
Finspruck, passes close by the forest, and a branch line 7 miles 
Jong, was’ constructed into the heart of the devastated area, 
The ground being level, the forest is divided into rectangular 
‘compartments by rides running at right angles to each other. A 
complete system of forest tramways was laid upon these rides 
and portable branch lines were thrown into the compartments. 
Each compartment measures about 42 acres. 

Timber cutters were brought from all part of the country and 
lodged in barracks builtin different parts of the forest. By means 
ot these measures, which were carried out with great mail and 
energy, it has beeu possible to realize very good prices at these 
unexpected and gigantic timber sales, It will be readily under- 
stood, that the news of these arrangements created great excite- 
ment among timber traders. A great fall in timber prices all over 
Southern Germany was expected, and this created something 
like a panic among forest proprietors In this direction also, timely 
measures were taken. The quantity of timber to be cut in the 
State foresta of the adjoining districts, extending over a large 
portion of the kingdom, was reduced considerably. The good 
Picote of this methodical and cncrgetic. system of action “was 
aided by a circumstance of great importance. ‘The spruce timber 
produced in the Ebersberg Woods bas a very good name, it is 
slowly and evenly grown and is much prized. Of the large 
timber, much was taken across the Alps to Italy, while of the 
smaller pieces, a large proportion was bought by a large Paper- 
Factory of chemical wood pulp near Mannheim, The tops and 
‘branches and the pisces of unsound wood which are only fit for- 
fuel, have mostly been collected at the Goverament Wood Depdt 
which supplies the town of Munich with fuel. 

In summer 1888 it is reported, in a most interesting paper on 
the ravages of Liparis Monacha by Dr. A. Pauly, Lecturer on 
Zoology at the University of Munich,* that a considerable number 
‘of moths of the “Nun” had been noticed, and it is estimated' 


* meine, Forst-und Jagdzeli 189. Js - 
eats sqdceltung january p. 17, February p. 87: 
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that in the compartments which were severely attacked in 1889, 
there were in that year, 1888, from 6-10 moths per tree, Assum- 
ing four female moths on one tree and that they all laid the usual 
number of eggs which were duly hatched in the spring of 1889, it 
may safely estimated, that in June of that year there were 
400 caterpillars at work on each tree, As a matter of fact, an. 
area of 1,600 acres was attacked in 1889 and on this area 
‘were scen numerous white spots on the stems of the spruce, 
and large heaps of the dang from the caterpillars were lying on 
the ground. Large sums were spent that year on the destruction 
of caterpillars, moths and eggs, but the effort was quite inade- 

uate, the weather in 1839 and 1890, being much too favorable 
for the development of the “Nun” and apparently too unfavor- 
able for its enemies, As tho inevitable result of these cireum- 
stances, the eggs laid in 1889 by the female isths, the number of 
which may be estimated at 200 per wee, were hatched, and the 
consequence was, that in the Summer of 1890, each tree on the area 
attacked in the previous year, was inhabited ty 100 x 200 = 20,000 
caterpillars, which, being in good condition, thanks to the favor- 
able weather, set to work to devastate the forest. It cannot be 
said, that the “ Nun,” has a strong tendency to wander, Swarms 
of the moth are occasionally driven long distances by the wind. 
‘Thus, last summer, while the insect was doing its work of devasta- 
tion in the Ebersberg forest, it also appeared in some other forest 
districts near Manich in considerable numbers, but not sufficient 
todo any large damage, And when the moths in these forests 
emerged from the pupa stage, huge swarms of them wero, on several 
oocasions, driven by the wind into the town of Munich, where they 
appeared like clouds of large snowflakes, covering everything, to 
the amusement of the children, and to the dismay of the good 
citizens of that town, who sat in the public gardens in the even- 
ing to rest from the labours of the day over their cans of Bavarian 
beer. The moths were everywhere, on the table and in the beer 
caus. Oberforatrath Heiss, the head of the forest department in the 
province of Oberbayern, in a remarkable communication publ 

in the April number of the “ Allgemeine Forst und Jagdzetfung 
for 1891, states that as early as 1888, at the time of the Tadus- 
trial Art Exhibition at Munich, millions of moths of the Non 
made their appearance, being attracted by the brilliant light of 
the Marine reflector at the Exhibition. At that timo a stiff gale 
blew in the Ebersberg forest, and Oberforstrath Heiss thinks it not 
impossible, that the moths were imported into tha Ebersber, 
forest by the storm. There aro also soveral cases on revert 
on the shores of the Baltic, of swarms of the “Nun” having 
come across the sea with the wind. 

‘Those, however, as far as we know, are exceptional cases, 

‘The caterpillar only travels in search of food and that only for short 
distances, When nothing to eat is left ona tree, he lete hinmaalé 
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down or he cteeps down and ascends the next tree, At Inst, whem 
all trees and the advance growth under the trees in that locality 
are bare, hunger drives him to eat the leaves of the blackberry 
on the ground, And, as already mentioned, when disturbed by 
rain or wind or otherwizo, the caterpillar leta himself down to the 

nd and is often blown considerable diatances. In this manoer 
the area attacked, which in 1889 only measured 1,600 acres, 
extended to over 12,000 acres in 1890. During this process of 
slow gradual migration in search of food, thousands of caterpillars 
perish from starvation, and last sammer, huge heaps of dead cater- 
pillars were lying on the ground, ‘The stench of these putrifying 
aoe mixed with thee dung, was almost unbearable. “The 
number of dead caterpillars per tree was estimated at from 
20,000 to 50,000. 

‘The hnge hole which has been cut into the Ebersberg forest, 
in the manner here described, has effected this great result, that 
the eggs over the entire area cleared, will be destroyed, and’ that 
any caterpillars which may come out in 1891 will find nothing to 
eat in theirimmediate vicinity, But, in the woods surrounding the 
area cleared, millions of eggs were deposited on the trees, and, 
should this year again prove as favorable for the “ Nun ” as its 
predecessor, the destruction may, nevertheless, extond over that 

+ of the Ebersberg forest which had not previously been touched, 
Revorthelese, the most effective step in order to arrest the pro- 
gress of this mischief, has been taken and it will be readily under- 
stood that there were many who wondered why the Wurttemberg 
¥orest Administration had not acted in a similar manner. Those, 
however, who were familiar with the circumstances in these two: 
forest districts agreed with the Wurtiemberg authorities, that 
their action waa justified by the circumstances of the case. Creat, 
therefore, was the rejoicing when in March the newspapers 
snnounced, that the treea which had been left standing in the 
‘Weingarten forest range showed signs of drying up, and that pre- 

tions had been made for cuttings on a very large scale. The 
Ror is, that towards the end of February, the tops of the trees: 
commenced to die, the last or inner layers of the back showing 
‘brown spots. The same thing was noticed in the bark at the base 
of the stem. The cold was unusually severe, with deep snow on 
the ground in January and the first part of February, and this- 
exceptionally severe weather may have had an injurious effect, 
Whatever the cause of this unexpected mischief may have been,. 
there was no help for it, but to cut the trees whi were dying” 
and it is estimated, that including 700,000 cubjc feet cut in 1890, 
altogether 8,500,000 cubic feet will be cut in the compartments. 
of the Weingarten range, which had been devastated by the- 
Nun. Even with this, the fellings in Weingarten are small 
compared with the 58 millions of cubic feet cut last year in the 
Ehberaberg forest. 
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The third forest district, in which destruction on a large 
ecale was worked by the Nun in 1890 is the “ Diirrenbucher Forst” 
situated 50 miles north of the Ebersberg forest, from 3 to 4 miles 
south of the Danube on undulating ground, at an elevation 
above sea level of 1,300 feet. The total forest has an area of 
12,000 acres, of which 1,800 were attacked by the insect, It is 
stocked partly with pure spruce, partly with mixed wood, sprice, 
Scotch pine and beech, The same peculiarities were noticed 
here as at Weingarten. The spruce suffered most, while mixed 
woods were much less affected. The destruction was most severe 
in low sheltered places, while trees standing on hillocks and ridges 
had suffered much less, This forest is particularly interesting, 
because measures were taken with considerable success to hem in 
tho ravages of the insect and to prevent itsspread, In July 1889, 
moths were seen, they were estimated at from 4 to 5 per tree. 
Damage by the caterpillar was not noticed and it was hoped 
that bad weather, which occurred at the time when the eggs were 
to have been laid, would have prevented this operation. On 9th 
June 1890, however, it was found that the caterpillars were 
at work, and forthwith a plan of action was framed and 
carried ont by special officers and establishments posted to the 
forest district. In two essential points this forest was different 
from the two districts first described. Natural reproduction has 
always been, and is the rule here, and it was more of a 
mixed wood, than the others, Hence greater irregularity in the 
age of the trees and more underwood and advance growth. After 

e outer limits of the area attacked had been ascertained, it was 
determined to prevent the spread of the caterpillars and the 
extension of that area, and this was effected by the formation of 
protection belts around the area already attacked The advance 
growth, even under old woods of the Scotch pine, consisted chiefly 
of spruce, it was densely beset with caterpillars and greatly 
tended to facilitate their onward movements and thus spread 
into woods not yet attacked, 

On the protection belts, which were made 100-130 feet wide, 
three operations wore undertaken, First, on all old stems rings 
12 inches broad of tar and glue were applied ata convenient 
height, about 4 feet from the ground, This mixture of tar and 
glue has for ome years past been specially prepared and has, as 
previously mentioned, been employed on a large scale against the 
ravages of the scotch pine moth, the well known Gaatropacha 
Pini. To make the give atick on the stems, the rough outer 
bafk is scraped off with a sharp knife, which gives a smooth sur- 
face to the inner reddish back, Hence this operation ia commonly 
designated as “ robben” toredden the atem. ‘Ihese rings or belts 
of glue, if the mixture is good, remain aticky during 2 or 8 months 
end they aftectual prevent the caterpillar from ascending the 
tree. Secondly, all underwood was cut and burnt as far as it 
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could not be utilized. Poles fit for sale were barked and the bark 
was burnt with the rest. For this purpose epecial fireplaces were 
prepared and surrounded by a circular ditch with steep sides, to 
prevent the spread of the fire and the escape of the caterpillars 
Tihich, as soon as the underwood was heaped up inside the ditch, 
Tapidly collected in the ditch and were destroyed, The moths 
commenced to swarm in this district while huge masees of cater- 
pillars were still at work feeding. Hence the fires lit to burn 
the underwood were also used to attract to destroy the moths, 
For this purpose the fires were lighted at night and kept up until 
midnight. Between 9 o'clock and midnight the largest swarms of 
the moths appeared, a portion were actually burnt, the others were 
atupefied by ihe hear, fll to the ground end. wore easily killed, 
Pine torches were also used with large screens behind them, 
‘smeared over with glue on which the moths wore caught. Third- 
ly. Extraordinary effurts were made to destroy as many cater- 
pillars and moths as possible | Gangs of women with blunt brooms 
and long handles were busy in the protection belt and elsewhere 
jin the forest, in killing the caterpillars, which were set_on motion 
by the cutting of the underwood and other operations under- 
taken. For the destruction of the mochs 300 labourers and 80 
boys under their masters were employed. This work could, as & 
tale, only be done early in the morning from four to half past 
cight o'clock, Later in the day the maths fly about and cannot 
be caught. Only on cool rainy days do the moths remain quiet 
during the day and can be destroyed. 

‘To return to the protection belts, the great object aimed at 
was, to atop the spread of the caterpillars by making it impossi- 
ple for them to ascend large trees and by destroying the food 
which the underwood had furnished them. Here and there the 
-guecess was not complete, and in such cases an additional pro- 
tection belt was formed outside the one first established, Upon 
the whole, the reanlt: was mostantisfactory, and the destrnetion was 
confined to less thana sixth part of the entire forest. In some 
cases ditches with steep sides were used in addition to the protec+ 
tion belts and the caterpillars collected in them in large musaes, 
I draw attention to what has already been stated, viz, that in 
Bbersberg, spruce poles, the bark palled off and smeared with a 
mixture of tar and glue, were used with some success to prevent 
the spread of the caterpillars into compartments not yet attacked 
by them. . The success attained by means of the these and other 
measures, which it would lead too far here to detail, ia the Diirren- 
bucher forest was the well earned reward of measures promptly 
devised on the spur of the moment and carried out skilfully and 
expeditiously. 

Tt has been maintained, and probably with justice, that the 
‘Nun has its original home in the scotch pine wood, Here a 
few samples of the moth may be found every year, whereas in 
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spruce forests in ordinary years the Nun is rare or absent, And 
in the extensive scotch pine forests of Franconia, as well as in 
some scotch pine forests near Munich, the insect had multiplied 
toan unusual extent during the 3 years from 1888 to 1890. 
At other times also and at other places the insect has done dam- 
age in scotch pine wood, There has, however, never been de- 
vastation in pine wood on a scale as gigantic as in spruce forests, 
Why this should be so, is not at first sight easy to explain. 
There may be something in this, that the needles of the ino 
are only eaten partially, whereas the caterpillar eats those of the 
spruce from the top downwards to the very base, Again, the bark 
of old spruce trees is rough to the top, whereas on old trees of 
the scotch pine the upper part is smooth, Dr, Pauly thinks. 
that even in the lower rough portions of the scotch pine, the bark 
is not as favourable as the spruce bark, It has already been 
moutioned thet the “Nun” is polyphagous and generally it 
shows a great partiality for the leaves of the beech, terpillars 
of this insect fed on beech leaves are reported to attain an un. 
usually large size and to produce particularly fine and well devel- 
oped moths, Nevertheless, no case is known of the “ Nun” hay- 
ing multiplied in beech forests to such an extent as to create 
serious apprehension. One reason of this may be that, on the 
smooth bark of the beech tree, the eggs do not stick. Another 
is, that the beech, like other deciduous trees, produces a fresh cro} 

of leaves as soon as its leaves have been eaten by insects. The oal 

does the same, and it is not an uncommon thing to see all trees. 
in an oak wood eaten bare in spring by that small grass-green 
caterpilin, Tortriz viridana, fa after the lapue of a few weeks, to 
find the trees clothed with fresh foli The bark also, though 
that of a coniferous tree, being deciduous, recovers rapidly, after: 
the first crop of leaves has been deatroyed by Tinea inella. 
‘The spruce too makes an effort, so to say, at recovery, but that. 
effort is weak and ineffectual, In October last, in the Weingarten 
forest, on many trees which had been eaten bare or nearly so by: 
the caterpillar, the buds intended for the spring of 1891, had 
opened and brought forth small tufts of tender Jeaves, these 
were killed by the cold of winter, and others which here and 
there came out in spring, had not strength to restore life to the 
exhausted tissue of thejbranch and it consequently withered. There 
is, however, a difference. Young plants of the spruce show a 
greater reproductive power than “1d trees, Other conifers, such ag 
the silver fir, and perhaps even the scotch pine, though not to 
be compared to deciduous trees, yet seem to have greater powers 
of reproduction than the spruce, Hence it is ly to be won- 
dered at, that all the great devastations of the Nun have been 
in spruce forests, Numerous such are on record in Saxony 

(Voigtland) in 1790, in Thuringia in 1829-80 and 1835-40, in 
Poland, Silesia and Eastern Prussia from 1852 to 1858. In all 
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these cases there has béen loss in material on a gigantic scale. 
The timber of the extensive forests which was killed wholesale, 
deteriorated and was attacked by the bark beetle, The devastation 
in the Bhersberg Park hes been the first instance in which it has 
been possible to utilize the whole of the timber killed by the 
insect, and the Diirrenbucher Forst has been the first case of a 
really successful battle against the calamity. 


In India there has not, as yet, been any extensive damage to 
forests by insects. Pure or nearly pure forests, in which one 
species prevails, fortunately are the exeeption and not the rule, 
In Sal forests only has there been a commencement of such dam- 
age; nevertheless it may not be without practical value to draw 
attention to some of the leading facts connected with insect 
damage in Europe. The beginning of the calamity with which the 
present paper is concerned, can be traced back to 1888 and by 
1890 the insect had multiplied in many scotch pine and spruce 
forests of South Germany and Austria, for its ravages extended 
‘over Bohemia and lower Austria. But everywhere the dam 
was confined to certain areas of limited extent, it was severe only 
im spruce forests, and devastation on a really large soale was limit- 
ed, in South Germany, at least, to the three forest districts: 
Weingarten, Ebersberger Park and Dtirrenbucher forest. In 
these localities the multiplication of the insect was due to local 
causes, The fact that the damage was confined to the interior 
ofthe forest while the edge escaped, seems to show conclusively, 
that the insect was not imported from a distance. The ex] 
ence of the coming summer will show, whether this view holds 
goed generally, or whether the mischief ‘has not spread by the 
flight of the moth to foresta which bad hitherto been free from it. 


“The conclusion seoms justified, that in those regions north of 
the Alps from the Lake of Constance to Vienna, where the 
calamity of 1880-90 took place, the climatic conditions of those 
three years favored the multiplication of the Nun in a remark- 
able manner, and that, in certain localities, such as the three 
forest districts here described, the effect of these conditions had 
bean much intensified, 


On previous occasions it bas oftan been observed, that after 
the devastation of the Nun has lasted for threo years, its vitality 
seems to diminish, ‘This mey be explained partly, but not entire- 
ly, by the increase of ite enemies, A disease often breaks out 
among the caterpillars, as if thoy wore uneasy.and uncomfortable, 
they begin to wander up and down on stems, posts and the like; 
on the ‘spruce they congregate in large masses at the tops of 
branches, and then’ they die without making any attempt at 
feeding. The next few months will show whether the point of 
exhaustion. and multiplication of its enemies has now been attain- 
ed; or whether the calamity is still oxteuding further, 
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The “ Nun” is not likely to trouble Indian Foresters, and 
this lengthy account of its ravages may to some appear super- 
fluous. ‘What has here been said may, howaver, be useful in so 
far as it teaches the old, but all important lesson, that mixed 
forests have many advantages over pure forests, Should any 
insect calamity ever give real trouble to Indian foresters, syste- 
matic and ‘methodical study, of the life history of the ingect, will 
be the first point to aim at. In regard to the placing of its eggs, 
the larva and pupa state and the perfect ineect, each species 
has its own peculiarities which must be studied, before an 
attempt can be made to adopt remedial measures that shall be 
really useful 


GRAZING STATISTICS AND GRAZING UNITS. 


Will you allow an obscure divisional officer to makea few eug- 
ons concerning the grazing figures given in some of our Forest 
‘nistration Reports for last year, form No. 55 ? I might refer . 
to almost all the reports without exeeption, but it will be sufficient 
to extnact figures from two or three and this I do below :-— 


Poxzan Rerorr. Rawatrrnpr Drvrsion. 
Grazing by permits (No. of cattle) 9,592. Value Ras 111, 
Kanara Division. 
Grasing by permits (enttle) 3,039. Value Ra. 1,271. 
Cantest Provixcrs Reront, Bataguar Division. 
Grazing animals, No. 137,712, Value Rs. 24,216, 
Buaspaza Divisioy. 
Grasing atimale, No, 89448. Value Bs, 16,884, 
Berux Division. 
‘Grazing buffaloes, No. 8022. ‘Value Re, 5,299, 
N..W. Provixoxs axp Ova Ravonts, ‘Denna Dow Division. 
Grazing animals, No. 29,608. “Value Bs. 6,099, 

‘Any numiber of examples might be taken, and I hops the 
Conservators of the above circles will kindly forgive me for quot- 
ing their figures, 

“What is meant by the “ number of cattle (2,592 J” or by “ ani- 
mals, No. 187,712"? What avimal is referred to? What is the 
unit? Is it one head of cattle grazed for a yenr, or one head for 
one month, or ‘for three months, or is the number here givan 
merely the aggregate number of animals for which permits for 
all periods isened ? 

intil a few years ago, in the Lower Bengal Report the “ num- 
ber of cattle” given in this return was in reality the number of 
cattle for which permits issued, and, on its being observed that 
these permits were some for one month, and some. for other periods 
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and that the numbers of cattle had all been added together indis- 
criminately into one total, anew plan was adopted, and the 
entries now in the body of the return distinguish the periods, and 
the “abstract” at the end of the return gives the number of 
grazing units, ¢ unit being defined as one animal grazed for one 
month. To avoid increasing the length of the return, it would 
probably suffice to enter merely the number of grazing units, a 
toot note defining the unit, and to omit all details of length of 
riods, and I would invite attention to the note at foot of the 
ngal return, No. 55, which is as follows :— 

« Norz—For the purpose of this abstract of grazing, permits for 
grazing issued for various periods have been reduced to, and are 
expressed in their equivalents in one-month poms. The unit 
is therefore one animal grazed for one month, and the number 
here given, if divided by 12, will give the average number of 
animals grazing daily throughout the year.” - 

Of course Ihave no right to assume that the figures of the 
above reports do uot refer to animals grazing all for the same 
period, but in that case, I would suggest that for record and for 
the information of the public, the length of the period should be 
mentioned. What we ought to avoid is such figures as say :— 

1,000 cows grazing on one-month permits. 

»  » three-months permite. 
200;  _—»_ twelve-months permite. 
All being added together into a general total of 1,700 cows, which 
total Would not properly represent the case. The 500 and the 200 
cows should, of course, be reduced to the same denomination as 
1,000 cows, aud we should have, in this case, a total of 
1,000-+1,500+2,400= 4,900 cows, if one unit is one animal graz- 
ing for one month. 

‘A plan such as the Bengal plan, which I should like to recom- 
mend to the consideration of Conservators, enables the reader to 
form an ides of the amount of grazing, and whether light or heavy, 
if he knows the area grazed, and this last is now given in the 
Annual Report, At any rate, it allows of s comparison between 
the figures of successive years, which is impossible unless the unit 
is the same Shrouphont. 

To resume, would you allow me to suggest for consideration that 
these returns should shew, not vaguely as now, “number of ani- 
mals,” but the number of grazing units, and that_a note at foot 
define the term “ grazing unit” as is done in the Bengal Report, 
and further that a distinction be made between the different 
animals? One figure should refer to cows, and then to buffaloes, 
another to goats, &., &c. I see that this distinction between the 
kinds of animals is observed in the returns for the Northern 
Circle, C. P., but not in the Southern, 
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The remarks on rab, at pp. 11 and 12 of your January-March’ 
number, treat the question as one principally of ash-manure. 
This is, think, » mistake, though the conclusion come to, that 
tree-rab is indefensil le, is perfectly sound, Here in Bombay, the 
most respectable opinion is, that the magic lies in the fire, the ash 
being very secondary matter, The great point is, to obtaina 
ire hot enough and enduring enough to penetrate the soil to the ' 
requisite depth, neither smouldering vainly on the surface, nor 
flashing over in evanescent flames. This is supposed to extermi- 
nate all intruders, plant or insect, living or hybernating in the 
soil, It also has doubtless an effect on the physical condition of 
the soil, and on its chemical composition, by producing nitrifica- 
tion or otherwise. The aah cannot be the principal object, sinea' 
one man will burn his bed in March, or even February, while! 
another will defer it till the end of May, if it suits his convenience’ 
in other matters. The latter will, of course, profit by much of the 
ash, But the former will not, for the high winds prevailing will 
have scattered it to the four quarters of heaven, leaving only a 
patch of blackened soil. But the crops will be equally good, 
ather things being equal, or at auy rate public opinion has’ found 
no reason to confine the period of burning within narrower limits 
than those of the dry season. As to the alleged necessity of 
tree-rab, it isdoubtful. The Revenue Officers strike for it because 
the people demand it (where forest is available). The concession 
keeps things comfortable for them, andthe profit a prendre 
dana le bien d'qutrut is much too valuable to be given up With- 
out a struggle, ‘The agriculturist chiefs strike fr it partly for 
the same reason, and partly because one of them, on making’ the 
discovery that rab in general was not pure idiocy, but had 
actually a sound basis for him to put into scientific lan, uage, 
became so pleased with himself that ke lost his head with delight 
and pushed his theories regardless of the expense, What could 
a poor forester do against such foes? Fortunately, nature is on 
our side, and is daily undermining their stronghold. In some 
arts, people are offended if you suggest the use of grass or leaves, 
& twenty miles east, and you will find a plot of branches and a 
plot of pure grass side by side. Go ten miles south, you will find 
a thin layer of cowdung suffices. Go twenty wiles north (or 
twenty minutes ride for that matter) and you will find pure teak 
leaves in use, gathered off the ground in big baskets. ‘The leaves 
and the grass usually are sprinkled with alittle dust to moderate 
the rate of burning. I have never seen the complicated super- 
posed layers approved by the agriculturists, ‘The vast majority of 
rab beds consist of one, or two, or rarely of three layers. Now, in 
‘the heart of this wonderful rab-demandivg rainfall, it appears that 
‘there are villages which actually do with fish-manure. But 
nature is with us, and I have not a shadow of doubt that before - 
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many years are out, tree-rab from State Forests will be as dead 
as Queen Anne, 

F. GLEADOW. 


II. SPORT. 


MY 360 TIGER. 


It was the Merry Month of May—or very near it—and none 
the better for that fact. “Hoar December” ‘Oh ! for a little 
~hoar "would have done as well, in the matter of merry 
geniality. But there it was, andif not liked—as it certainly was 
not—it had to be lumped—as it certainly was—over lumps of 
basalt, for about 1,500 feet up. I am not fat, unless about the 
cervical region. I could not get fat if I tried, leastways not 
without stealing it, or acquiring it in some less nefaricus but 
equally external manner, but I know exactly what Shakospeare 
meant, when he talked about “larding the lean earth.” You 
cannot do it,—not really—ifthere is a breath of air stirring, But 
when every leaf is off the trees—as in the merry spring-time, 
and the genislity of the atmosphere is as that of the abode 
of old Get-thee-behind-me, then only can a really lean and 
skinny, shrivelled and weazened mannikin, like myself, properly 
“ard the lean earth,” tothe satisfaction (1?!) of both parties, 

‘This district has been thoroughly shikarred by a previous 
Collector who presented each of his beaters with one or several 
guns, and the necessary licenses, if one may go by circumstantial 
‘evidence. There are also, gun for gun, about as many unlicensed, 
‘The consequence of which is, it may be said, without any excruciat- 
ing mathematical proof, or logical inference, but in plain, common, 
everyday English, that the country is cleaned out, that the lordly 
sambhar now lords it in the happy hunting grounds, that the 
nylgai is written, as the Romans wrote it, with a nil, that the 
tiger has had to follow his food, and that, in short, the Forest 
Officer is the only Shikar left. 

The above facts may account for my carrying only a ‘360 
express, on the off chance of a hare, or by great good luck, of 
a bukri or microscopic deer, (surviving because no native gun 
can hit it) instead of rifle more worthy of my fame, or, to 
be more modest, more fitted for a man of double my strength. 
The above facts again, coupled also with the fact that I had 
already expended most of that strength, may also account for 
the fact that not having seen a tiger for more years than I can 
remember when sober, I should on this ogeasion, while carrying 
the little ‘860 on another man’s shoulder, almost walk on top 

. of one, which was, as may happen to the bravest, also when sober, 
the first to bolt. The ground being tempestuous, and the forest 
thickish, I was searching the intricacies of the jungleand of the 
Dictionary of Expletives, and of my favorite author Athanasius, and 
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of the roots of my hair, (which would not come out by fistfuls 
because the perspiration precluded any chance of a good grip) when 
that tiger must needs stop in a visible situation across the valley, 
to see who had dared to ‘intrude upon its lair, Therange was 
somewhere between, 200 and: 250 yards, nearer the latter and the 
rifle was well, a curiosity, Originally.a double, simple ‘360 rook 
rifle, I had it bored ont for the express case with the result that 
it was point blank, and wonderfully accurate, at 300 yards; but 
threw high by some yards (to limit myself to the Revenue stan- 
dard of exaggeration) at shorter ranges, There was also an 
interesting uncertainty about reloading in « hurry, owing to the 
extractor catching the up of the breech-block. The sights are 
beautifully fine, and as there was no time to + around for 
a rest, T just took a careful standing shot, and—bowled over 
the tiger, like a ninepin, But being fully aware that the nine- 
lives-of-a-cat story is something more than the statement it 
reads like, thought it advisable to “wet t’other eye,” or barrel, 
and did so, The result, as afterwards shown, being a clean miss. 
(Good advt, for Pear's Soap somewhere here, but no time to 
elaborate it.) The other result, as might have been foretold, was 
to wake up the tiger, and everybody, meaning we five bodies, 
vowed “ a hit, a palpable hit.” ‘The tiger, displaying an intimate 
Imowledg o of the Commentary of Athanasius on the Dictionary of 
Expletives, went tobogganing in a loud voice down the hill, tail 
end first, and it became something more than evident that there 
would be a considerable advantage in keeping above, rather than 
below, the subject of discussion, which was, I repeat courteously 
but firmly, a tiger in tantrums, and not an offence compoundable 
under § 243 (a). We five, including a patel with my walking spear, 
and a beat guard anxious to show his zeal and incorruptability, by 
flourishing his marking axe, and stamping the broad arrow on im- 
aginary tigers’ skulls, went after that tiger, and very soon found 
that it had no monopoly of the toboggan business, though the 
roars from our party were painfully inferior. After consultation, we 
found that by going round the same way as the tiger, we could just, 
if not over-balanced by inconsiderate roars, keep our feet, and then 
we trusted to keep our bodies. We had not descended a quarter of 
a milo when the roars became distinctly disturbing to our equil- 
ibrium, and trees came rapidly to a premium, either as a temporary 
preak, or a8 a possible, not to say probable, refuge. The uncom- 
fortable part was, that we could not see the unsociable beast, 
though knowing that it indulyed no fads and crotchets as to our 
own precise locality. Its roars and growls seemed to come from 
just under our feet, and we were afraid every. man jack of us, 

that the missing sociability might become evident, all in a lump, . 
in an unexpected and unofficial, not to say aggressive, manner. 

Suill, we did not dare bolt outright. At length Keeneye spotted 

the beauty, (it was really at: and spotted atthe same time 
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and place) and showed it me, and I did not like it at all, at all, 
and the first thing I did was to motion them all up trees, which 
they had, no doubt unconsciously, already selected, and they 
were not long in showing off their climbing powers, as every 
broken twig or crushed leaf had elicited either a growl ora roar. 
‘Now I am extremely fond of music and do a little in the Church 
emptying live myself, and the others simply gloried in the 
style of music employed to drive away the Devil at native 
weddings, and they would have given large sums, had a deaf and 
wealthy Bunnia come along to get within ear-shot of one, But this. 
music Jarred upon our nerves, and upset our stomachs, and gener- 
ally struck us as being vastly inferior to the harmonies of “ Home 
sweeb Home,” or “ Chota lal chirya baitha upar lat.” How- 
ever, there we were, and there was the tiger, and its eye was. 
upon us, and I bad but three small cartridges, one of which 
was morally certain not to find its way home if in any way rudely 
flustered, “The tiger was under @ cluinp of bamboos, and mostly 
concealed. The only things clearly visible were the lashing of its 
tail (an unsatisfactory mark) which seemed to grow out of its 
head, and its vile temper. I thought to myself, if it were 
not too late, I should pray that Heaven preserve me from hav— 
ing a tiger's temper. But as I have got one, I just fishod: 
about for the clearest view to be fet and squatted down there: 
to consider, well knowing that if I once covered the beast, that. 
pesky little rifle would go off, like the Chassepot, of itself, and 

erhaps get me into as much trouble. I thought to myself, as I’ sat. 
Egoring out the trajectory, and calculating how to dodge this 
and the other bamboo, now my friend, are you the common 
coward, that sees his enemy and hesitates, or are you the rash 
headstrong idiot that goes for an enemy stronger than himeelf 
when the ground favors that enemy? Then I thought that a 
decision of the question either way would not make two pins 
difference in my action, and might be deferred until philosophical 
reflection was no longer disturbed by a tiger-skin, my  tiger-skin, 
with a tiger in it, roaring stale platitudes about, possession being 
nine points of the law, and teaching your grandmother to catch 
tartars, &c., &. Then I thought that “ payment by results” ig 
the unjust but expediont and inflexible order of the day. I have 
established relations with that roaring tiger-skin there, which 
nothing but death can sever, and what is more, I am not going to 
sit here all day, having a lot more work to do and that brazen 
sun up there more to be dreaded than forty tigers, Then the 
tiger got up, and said in an abominably uncivil tone, that I had 
better look sharp anyhow, or he would have to come out and see 
about it, and lay down again, bad to see as ever. SoI madeg 
final calculation, how many feet below to aim, and with elbows on 
Knees took a steady pot shot. The marking-axe wae nowhere 
visible, but I spotted the spear, out of reach, leaning against the 
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trunk of a tremulous sapling, on which the bearer was clinging, as 
‘a chameloon might do, and displaying most of his numerous 
colors, from anxiety on my behalf, The bullet scemed to get 
home, as the result was a sit-up-and-roar till the barrels vibrated 
‘go that it was vain to look for the foresight. So I took out the 
empty case, and substituted the remaining cartridge, thankful 
to be allowed to insert it in comparative peace. Then I took 
another steady pot, on which the tiger got up roaring, and turned 
round, and lay down reversed. And then the last shot, wondering 
whether I should be found a week hence, 9 skeleton tied with 
its pocket hankerchief up ina supposed life-saving sapling, over 
the still terrible carcass of a tiger, or whether,—oh ! confound it 
all, let's see! and the final bullet speeds, with the only result of 
another ferocious growl, but thank goodness, no charge. Rather 
unsatisfactory ! ‘Then I’ got up, wondering if it was safe to call 
the men down from their trees, and eventually did so, and we 
made our way, unarmed and gingerly, up to the place we had 
left. Isent one man 10 miles to fetch the big rifle, and cart- 
ridges for both, and with the others went a killing journey w 
and down the hillsides to earn my day's pay, getting to my aly 
shelter, (I had no camp, being unable to bring it) Sbout 2 pm, 
Tdrank a bottle of soda and two quarts of beer straight off, and 
was still parched and panting with exhaustion and incipient 
sunstroke, ate a little fur conscience sake, and went to sleo 
leaving instructions to call mo when the other rifle arrived. 
Then started off, more numerous this time, The trees 
were not enough for the men when the tiger was spotted 
by an advance climber, about 80 fect from me, and T 
could not eee it from the ground. I had been carrying the little 
rifle, still loth to rob it of an unaided victory, bus thought, the 
tiger having moved some distance since we left it, with much 
regret, that it was now high time to handle the big one, 
and accordingly took it. Luckily the beast was dead, and all 
that remained was to sling it on a bamboo and get it home, 
which was done in triumph, as it was responsible for six 
cattle from my temporary camp alone. We skinned it after 
dinner, by the weird light of the torches, and the men went 
home, delighted with their rewards and the riddance. 
‘There were only two bulletsin the beast, the first, and one almost 
between the eyes, but passing below the brain, Those (where's 
the Dictionary) bamboos got the others. So my latest tiger is 
spoilt by the shame of shooting. I have written to the 
‘am|latdar for the reward, as a private individual, but fully expeot 
he will refuse it on the ‘ground that a Forest Officer may not 
shoot a tiger without the previous written orders of the Collector. 


“VELLEDA. 


‘Camp Satara, East Khandesh. 


II. OFFICIAL PAPHRS, &O. 


WOOD PULP INDUSTRY, 


Various forestry interests have beon canvassed by the agents 
who are assigned to this Division, as yet with incomplete results, 
The one to which I wish to direct special attention, as referring 
to the most important development in the use of forest producta, 
relates to the manufacture of wood pulp. 

Tt can be said, without fear of contradiction, that in no field 
of industrial activity has a more rapid develapment taken place 
within the last few years than in that of the use of wood for pulp 
manufacture, The importance of this comparatively new indus- 
try for the present, and still more for the future, can hardly be 
over-estimated. Its expansion during the next few decades may 
bring revolutionary changes in our wood consumption, due to the 
new material, cellulose, fiber or wood pulp. 

‘Though rapid in its growth, the industry has by no means 
reached its full development. Not only is there room tor im- 

rovements in the processes at pot employed, but there are 
all the time new applications found for the material, While it 
was in the first place dosigned to be used in the manufacture of 
pepe only, by various methods of indurating it, its adaptation 

as become widespread ; pails, water pipes, barrels, kitchen uten- 
sils, washtubs, bath tubs, washboards, doors, caskets, carriage 
bodies, floor coverings, furniture and building ornaments, and 
various other materials are made of it, and while the use of timber 
has been superseded in shipbuilding, the latest torpedo ram of the 
Austrian navy received a protective armor of cellulose, and our 
own new vessels are to be similarly provided. While this armor 
is to render the effect of shots less disastrous by stopping up leaka, 
on the other hand bullets for rifle use are made from paper pulp. 
Of food products, sugar (glucose) and alcohol can be derived from 
it, and materials resembling leather, cloth, and silk have been 
successfully manufactured from it. An entire hotel has been 
ately built in Hamburg, Germany, of material of which pulp 
forms the basis, and it also forms the basis of a superior lime mor- 
tar, fire and water proof, for covering and finishing walls. 

According to the manner in which the raw material for the 
industry shall be secured, it may prove either a new enemy to the 
forest or it may prove a saving element, rendering rational and profit- 
able forest management in the United States possible and leading 


‘Extract from the Report of the Chief of the Divisi 8. 
tor HEttgt os She Report of the ¢ Division of Forestry, U. 8. A. 
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toward it, As I bave shown clsewhere, such management in our 
natural woods depends Sangely upon ‘the opportunity of marketing 
wood of smal dimensions and iaterior material, and this, by an 
economic development of the pulp mannfacture, may be to some 
extent secured,  Self-interest should lead the manufacturers to a 
study of the problem of forest management for continuous supplies, 
and mill men should combine with them to have the refuse, slabs, 
etc, worked up into useful material. 

Ten years ago there wore in Europe about five hundred wood- 
pulp establishments, making in round figures 15,000 tons of ground 
pulp, valued at over $8,000,000. With the development of the 
chemical processes since then, it is hardly possible to tell from 
day to day how fast the production increases, To arrive at an 
idea how far this industry has developed in this country, a canvass 
fhns been made among the pulp mills, the results of which have 
been tabulated below.* 

In connection with this, considering the probable importance 

of the subject to forestry interest, ib may be desirable to explain 
briefly the various processes, theis advantages and disadvantages, 
their significance in connection with our forest resources, and to 
aad suggestions which may be helpful in the development of the 
industry. 
Te the following brief statements I have followed, in part, the 
excellent résumé of the present state of the chemico-technical use 
of wood by the referee at the Vienna International Agricaltural 
and Forestry Congress, where, ifa more liberal policy had per- 
mitted a representation from this Department, probably much of 
additional valuo in this and other lives might have been loarned. 
For the chemical reactions the recently published Dictionary of 
Applied Chemistry, by T. E. Thorpe (1890), haa also "leas 
consulted, 

It may first be stated that cellulose is the preponderating 
constituent of all vegetable tissues ; in fact, elaboration of cellu- 
lose is synonymous with growth. In addition to the cellulose 
there are present in the wood nitrogenous substances, resing, gums, 
and (mineral) ash, which are to be removed, more or less, in order 
to produce the fiber or pulp. To do this economically and in such a 
roanner that the fibre may remain long, pure, and white and the 
mass preserve its “felting qualities as much as possible, is the 
aim of the various processes, 

About half of the wood substance consists of cellulose, the soft 
woods containing however, more than the hard woods; one reason 


* The first suggortion to uee Gre for poper manufacture was made b; 
Gorman, Jac. Chirist, Schaofier, in 1772 ; the Grst patent of commerical import. 
‘ance for cheraical production waa obtained by Watts & Burgews ia 1808, end @ 
sntall mill erected is London about 1856 ; the fvet lar, pulp mill was established. 
fn Manayunk, ‘nour Philadephia, tn 1096; ta 1948 fo exptand, to 67h in 

lon, and soon afterwards in Germany, where the mod 

naa goon ates ¥) ‘modern processen have 
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why the former are preferred in the commerical production of pulp.t 

there may be now distingnished three classes of wood pulp, 
eocording to the manner of its manufacture, namely, mechanical, 
preuido-chemical, and truly chernial pulp. 

‘The preliminary preparation of tho wood ia the same for the different pro- 
comes, dt Incladen the cutting and splitting to eltable sz fr handling, the 
removing of the bark on the barker " (a planing mill with two blades, or other 
contrivance); the removing of knots by the * knotter,” an augur, and the remov= 

‘of the pith by the pith cleaner, when necessary. ‘For the chemical processes. 
a further preparatory operation consists in the “ chipping,” which is doue by 
Knives plaond on. the face of cylinders, 5 fect in diametat, making 180 rerolie 
tions, having a bite of one eighth inch ; the ‘ chips ” are farther reduced mech. 
anleahy by crushing rolls, after any knots end discolored pieces have been picked 
‘ent from tho moving apron which carries the chips from the chipper to the rolls. 

(1) The mechanical or ground pulp is produced by grinding the wood, after 

sper preparation, on, rapidly Totating. stones under constant flow of water 
Prctiter process). or thie rooeas round wood is used of 4 to 8 inchos dlameter, 
‘out into lengths of 10 to 20 inch of the grindston 


according to the fa 


thin 
into tanks, screened into vate, and then run off inthick sh« on the “ wet. 
machines " on which it is dried, folded, and presaed, containing atill at this stage 
80 per cent of water. i 

(2) Brown woud pulp is mainly a mechaniea) pulp, except ‘that the wood is 
steamed hefora grinding, ander a preanire of 2 tn 6 atmospheres, ‘Thig eteam: 
ing, with a heat at 300° Fahr., produces a chemical reaction, the soluble non- 
volatile ingredients of the wood forming powerfully scid bodies, which aid in the 
tapation of the Aber; thelr comzorive seklon makes i necotary to ute forthe 
digesters vossola lined with copper or lead. After the wood is _steamod, it is 
ground. between millstones or ins rag engine (system Rasch & Kirchner). To 
Avoid the acid reaction, and the necessity of noncorroding vessel lininge, the- 
addition of neutral aulphites has been proposed, when the organic acids combin- 

rth he baa, are neutral, eilphite, rendu remaining, A god 

Iphite solution {5 per cent Naz SOs with a high temperature, ¥abr., is 
used, the action of which, besides neutralizing the acide sooms mainly to consist. 
in keeping tho path open for contimzed action of the heat and water. It fa claim- 
od Una Unis Igites prncone ine dinadvantagen iu polat.of economy. 

(8) Chemical wiod pulp, ox oeltulowe proper (in this country’ called chemical 
fiber}, is produced by treating finely divided wood or wood shavings with various 
chemicals, which dissolve or render soluble the incrusting substances, leaving the 
fiber as long, elastic, and pura aa the raw materiol will furnish ft, white the above 
mechanical processes naturally shorten and detoriorato the fiber mechanically, 

‘The chemical processes con be again classified into alkaline and acid pro: 
ceases, according to the kind of chemicals used, Of the many methods" propased 
only four or five have been developed with industrial ancceses. 

All these processes have in comion the mechanical preparation of the wood, 
aa described before, preceding the boiling with chemicals under preseure (which. 
roquiros harmetialy closed digesters, with antcsrroaive linge) and enbsejnent 
wanhing out of the residual solution, screening, graining, and drying on * wet 
machines,” and most of them, to produce the desirable white color, require @ 
special Bleaching process. ‘The il manufacture of the kolvente and the 
Tecovery of the spent liquor of solution, or elee its treatment for other usefal 
‘matorials, forms also part of the processes, Since the chemicals are apt to attack 


+ ‘The following percentages of cellulose in air-dried wood were determined 
by chemical analyses 


Poplar 
Fie 
Willow. 
Birch. 
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the fiber iteolf, a careful adjustment of their proportions is essential, other 
loss of yield may increase unduly. ‘The drying, after the processes of purification 
ig also an important part, eince {vis to be considered not a mere desiccation, but 
‘a chemical reaction, which, if not properly conducted, results ia hardoning’ and 
‘Aggiutinanion of tne nber. 

Of alkaline processes there are two prominent : 

(a) Soda pulp is produced when caustic soda lye under pressure and steam 
heat of 300" to. 340” inused to remove the incrusting substances, carbonate of 
noda or solway aalt and caustic lime being used to obtain the caustic soda, which 
‘ean he easily and cheaply recovered by evaporation and calcination, the dissolved 

ic matter supplying the fuel for the latter per of the rmocss ‘of recovery. 
‘to 80 per cent is thue recovered as ** black ash,” The tank wastage, 
sting of lime, silicates, and impurities is apt to become a nuisance, if 
allowed ta flow off into rivers, ete. e strength of solution, proportion of it to 
‘the material, temperature and duration of the digestion, vary considerably with 
difforcat woods, The chemical changes are very complex and asthe chemical 
action extends to the cellulose itself, the yield is thereby reduced. 

(b) Sulphate pulp results from digesting ‘the wood at 8 temperature of 300° 
‘to 360° in an alkaline mixture in which sulphates preponderate. This process, 
‘Which is mooossfully worked in Kurope, but seema unknown in this country, 
‘eontaing several points of economic importenos, The liquor is made by ‘treating 
‘aodiam sulphate (glauber galts, 90 ponnds of sulphate to 100 pounds of dry pulp) 
with caustic lime, when a certain proportion of the former is transformed into 
‘caustic soda, The liquor, after the boiling, is evaporated, calcined, and treated 
‘with lime, by which it ia recovered ag sulphide and hydrate (caustic soda) in 
nearly equal proportions, together with some sulphate; and with the addition of 
‘some sulphate (about 20 per cent) to compensate for the unavoidable loss, the 
eycle of operation kept oo ‘Tho pulp from this process is of very high quality, 
adtailar if wot ‘superior fo Soda pulp, the only objection being that in consequence 
‘of the presence of come organic sulphur compounds it ix somewhat malodorous, 
‘which, however, it might be possible to overcome, With cheap materials to begin 
with and easy recovery of the liquor, this should prove a very economic process. 
It is really almost the same os the one described as soda pulp, only that Tnetead 
of buying the more expensive caustic soda, this is obtained in the process itself 
from cheaper and more easily transported materiale, A rocent patent by G, 
‘Hesse proposes boiling the wood with bisulphate of soda, then grinding the wood. 
-and using the spent liquor for the manufacture of sugar and alcohol. 

‘The acid processes are more nutnerovs and have come lately more to the 
front, | Fuasing by the Bachet-Machard procam, which, using dilute hydrocholo- 
vic acid, was employed in Switzerland for making coarte pecking ‘paper, and the 
‘Tilghmaa-Pictet process, employing smlphurous acid in lead-lined veusela, we 
come to the no oalled (2) eu/piite pulp, which is obtained when removing the 
erusting substances by boiling the wood with acid sulpharous salta like the acid. 
sulphite of lime (Ca, (SOs) ine or bisulphite of ime and magnesia(s.) (#803). 


‘The various procosses of this class (developed by Tilghman, Mitecherlich, Ekman, 
Branoko, Graham, Macdocgall, Flodyuist, Kellner, and others) are identical ip 
principle and dir only i technical detall.| Tho  woiling ture vary in, regard 
fo acid strength (3 to 6 per cent) and proportion of base, temperature, and dura: 
tion of digestion 300° to 250° and thirty to eight hours). Various woods require, 
of course, variation in strength of liquor, ete, require special apparatus 
Psteste again the corrosive stion of alts by a lead or other topecial! rick) 
fining. ‘There are also digestere in uso made of @ bronze metal which resists the 
corrosion, 


‘While these are laboratory revults of European chemists, the following per- 
ggntagen, given by Charles M, Creton, relate probably to pulping resulta :— 
nto oe : 


sea Spruce, Fo 
Walnut (very dry) Cherry... ES 
Birch .... Chestnut. 30 
Poplar (seasoned Hickory ses . 22.6 
Poplar (waseaconed) Maple (uncessouod) aries 
Yellow pine... .. ‘Aah and oak (unecasoncd) ...., 20.6 


White pine secre + 3825) 
‘The general practice brings out still smaller results, 
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Under a recent patent (H. Salomon) serviceable lining is obtained by 
heating the vessel filled with euiphite iguor or, gypsum solution, ‘which, when 
boiling, will deposit durable crust. This crust, which forms itself during the 


ocess anyhow, useil to be considered a nuisance, as it resisted removal, antil 
Fe was discovered that ita presence answered as a protective lining. It is claimed 
‘to be safer than the combined brick and lead lining for the reason that the latter 
is hidden from possible inspection and any leaks occurring unforeseen give rise 
to explosions, ‘The same patentee proposes saveral other methods of lining, 

‘he source of the acid liquor is eith: Iphur or pyvites, burnt in suitable 
‘ovens, the fumes being led into towera (‘* acid towera"), whore a conatant well- 
distributed supply of water dows over and through columns of basic material (cal- 
ined magnesia of lime) or a milky mixtureof the latter agitated in special appara 
tus, the reaction in both cases resulting in beslpints ‘of lime, which collects at the 
bottom of the tower; from here itis led to the digestora (1,400 to 1,800 cubic fect 
capacity), in which the wood chips have been steamed before for five or six houra to 
aolten them. The digestere, either stationary or rotary, are now filled ap, nearly, 
with the bisulphite aod tho Semperature raised to 225° and alter a certain stage 
to 265°, at which it is kept until near the close of the process, when it drops 
usin to 200, the boing lasting or thirty to Aity hours The lquor is then 
drawn off, the acid washed out of the pulp in vats under conatant agitation, 
sifted, drained, and dried, 

‘While the lime needed in the process is found almost anywhere—magnosite, 
which is found in California, and the dolomitos, which are found more generally, 
and react more teadily—the sulpharous constituents are not aa easily obtainable, 
The supply of sulphur for the United States comes mainly from Sicily, although 
sulphur minos are opened in Utah near Salt Lake and in Humbolilt. County, 
Nevada (Rabbit Hole Mountain). Pyrite ores, which form the principal native 
source of salphnrug acid, are mined at Capleton, Connecticut ; Jiizaberh Mine, 
Vermont ; Howe, Massachusetta ; Mineral City (formerly Tolersville}, Virginia: 
and several localities in Georgia ; also in Nova Scotia and and on the north shore 
of Lake Superior (Sudbury), and in the Western States. 

Tr is suggested that the sulphurus products from the roasting of copper ores 
and of zine blonde oros might bo utilized, the latter being found largely ih South: 
west Missouri (Joplin} and South eastern Kansas (Galena), Southern Wisconsin 
‘and Illinois (La Salle}. It is also suggested that the gaa works lime might be 
worked over for the sulphur it contains, 

‘The residue from the process, sulphate of lime with resin gums, eto,, com- 
bined, is of no value. 3 

‘Tho outlay for mill and machinery fn this process is sid to range from 
sand 85,000 to $15,000 for each ton of daily product, and the cost of manufacture 
{880 per ton. 

(2) Biectro pulp isa product of most recent processes (developed by C, 
Kelluer), in which the woods digested in a solution “of common atta 260" fe 
960°, constantly electrolyzed. 

‘nwo digestecs in communication are omployed and the liquid fs kept incon. 
‘tinuous circulation from the electrolyzing vessel over the wood in the digesters 
and back to the clectrolyzor, the latter @ xeparate vessel in communication by 
means of pipes with both di. 

‘The electric action splits up the salt into cauatic soda and chlor-oxygen com. 

yunds; theae latter, of well-known bleaching pawer, make the uaual subsequent 
leaching unnecessary and the process is said to furnish at once a “snow white” 
fiber, Under this claas of proceases belong alio those pulping processes which 
employ chlorine gaa as 4 disintegrator rather than a bleaching agent. ‘The effect 
ofthe chlorine gas or its active oxygen compounds is to oxydize the inerusting eub- 


‘tances so that they become soluble in very dittte alkali liquors without thevseed 
of higher temperatures. Ba 


tt fection, 
chlo: i asi 
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esl Industry, London, 1890, containing one paper in vindication (Cross 
fend another againet the process (Hurter.) A further improvement of 
Gonsints in adding = smell proportion of quicklime to the sult solution, aby 
{eis claimed the electro-motive force may be reduced and other advantages 


gained. 
‘To estimate the commercial value of these variona processes 
three points, it seems, ought to be considered: (1) The resulting, 
product as to quality and yield; (2) The cheapness and conve~ 
Hience of the necessary plant and chemicals; (3) ‘The application 
to various woods. 

‘Ample water power and clear water, supply of suitable woods 
with large proportion of cellulose, long felting fiber, and requiring 
least expense in freeing it from incrustationa, ara the eonditions, 
in addition to those which favor any other commercial enterprises, 
to be looked for in locating planta, I would especially point out 
in the interest of forest management and forest supplies that an 
adaptation of the plant to the simultaneous use of the various 
woods offered, combining those of long and short fiber, will have 
to be the study of the future. 

. The material obtained by the different processes differs in qua- 
lity and quantity and anewers different purposes. 

‘The grownd pulp is naturally of short fiber, and while without 
addition ofe long, elastic, and felting fiber, only short. ( brittle } 

aper can be made from it, for a filling material of better classes 
of pulp in the manufacture of ordinary cheap paper and cardboard 
it answers very well, giving body ond capacity. Common news- 
paper consists of 80 per cent of ground pulp. 

‘The yield should be 1 pound per horse power per hour of dry 
atuff und xbont 19 pounds per cuble foot of wood. where spruce 
and fir are used, The larger yield reported—namely, 2,000 pounds 
to the cord—refers either to a very we!l measured cord or else to 
material not thoroughly air-dried. The plant is naturally cheap 
and with pure water and suficient fall of the same is easily put 
‘up and run economically. ‘The wood need not be as clean as for 
‘the chemical processes, inferior material being satisfactory, 
although branch knots must be removed as they discolor the pu 
and rotten wood can not be used. The better class of firew: 
answers very well. All woods can be used for this process, but 
the harder woods require more power, and hence are less econo 
mically worked, 80 that now mostly conifers are ground; also 
aspen, poplar, cottonwood, basswood, birch, buckeye, and gum. 

‘The brown pulp, which acame not to be made fu thie country, 

iclds a much longer and better felting fiber, since by the steam- 
Z process 8 part of the incrustation is dissolved and the fibers 
are loosened, and hence not so much lacerated in the grindin 
Since, however, the dissolved compounds import a dark “color fy 
the pulp, it oan be used only for brown papers. It makes, how. 
‘ever, an excellent, tough packing paper and strong pasteboard. 
‘Attempts to remove the brown color by boiling in ‘dilute oxalic 
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acid have so far been only partially successful, A process by 
which the wood is boiled in hydrosulphurie alkalis with subse- 
quent washing in hot water seems to be more successful in yielding 
a whiter material capable of treatment with bleaching powder. 
The salts can be recovered and used again, while the brown liquor 
of solved materials may be worked advantageously for wood al- 
cohol, so that this process promises much gesomy. The yield of 
pulp under favorable conditions is said to be as high as 70 per 
cent in weight of the wood, which is the highest claimed of any 


process, 
The chemical processes furnish the best material, but since the 
chemicals under higher temperatures attack and dissolve part of 
tho oollutoro iteelf, the yield is considerably lees than from the 
mechanical and partly chemical processes. While the electric 
process is as yet in its infancy, there can hardly be any doubt 
that it will be rapidly developed and eventually supersede all 
other processes, since it involves no other expenditure than that. 
for motive power and promises to yield » superior product. 


The soda pulp is similar to that from cotton rags, of greater 
softness and opacity than the acid pulps, but the yield is rather 
low on account of the strong action of the chemicals on the cellulose ; 
thus while the bisulphate may yield 45 to 50 per cent from white 
pine the soda process would yield only 83 per cent, or 800 to 

,000 pounds per cord. The present low cost of soda and the 
easy and cheap method of recovery from the spent liquor by 
evaporation and calcination, in which latter operation the fuel is 
supplied by the dissolved organic matter, are factors of economy 
which may offset the lower yield. 

The sulphate pulp yields a paper similar in quality to that from 
soda pulp, pai somewhat beter a proaching linen paper. The 
objectionable smell and the economic features of this process have 
been pointed out before. The absence of tank wastage is particu- 
larly noticeable, It is also claimed that it bleaches far better and 
with half as much bleaching material as other processes in the 
market. It is probably classed with either soda or sulphite pulps. 

The sulphite pulp is harder and more transparent than the pulp 
obtained by alkaline treatment, It may be used without further 
bleaching for tinted and low white paper, but to produce a fully 
white material like soda pulp, 15 to 80 per cent its own weight of 
bleaching powder is required. The yield should be 40 to 50 per 
cent, but from the reports, it would appear that the practice in this 
country brings hardly more than the soda process, With the resid. 
ual liquor and entire loss, and no special features of superiority, it 
is questionable whether this: Prosese-aithonsh ‘at present on a boom 
and enormously extended, will ultimately maintain its high position, 
especially when it is considered with reference to wood supplies, it 
cannot be expected to supersede tho alkelinc processes. 
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ADAPTATION OF WOODS. 


‘The soda and sulphate processes can utilize much more resinous 
and knotty woods or parts of trees because the resins combine with 
the alkalis to form soaps soluble in water and hence easily washed 
out, while the acid processes, like the sulphite, dissolve the resins 
only partially, and are, therefore, perternbly used for young growth 
and rapwood, leaving the older heartwood intact, although it is 
claimed that the knots in spruce and balaam fir soften aa readily as 
the rest of the wood; but the heart of the Norway pine and proba- 
ply of the more resinous pines of the South would not yleld to this 
treatment. 

The fibers of conifers resemble those of cottun, are of consides- 
ble length, flat, tape-like, and flexible, which characteristics impart 
to them superior felting quality. 

The deciduous woods are most readily acted upon by the solv- 
ing liquids, and ome of them, poplar, ‘aspen, talip and basswood, 
‘expecially excel by their white color; they would, therefore, form 
@ tnost desirable raw material if their shorter fiber were not 
objectionable, ‘The cella being in the average only about one 
tenth of an inch in length, tubular and pointed, they do not make 
4 good felting pulp, althou; fh they are quite flexible, and henge 
‘even the chemical pulp of these woods, with few exceptions, is 
‘used only as filler, A further study of our native bard woods, 
with reference to their fiber, is, however, still desirable before 
alassing them all as second for pulp’ material. 

"Tha puplars, which have the longest fibers of those so far used, 
have the advantage of a persistent white color, while basswood, 
next in value, takes a reddieb that, birch a pink, and maple a pur- 

le hue, which makes it objectionable; larch is said to color ver 

adly, Spruce, balsam fir, hemlock, jack pine, cedar in the North, 
loblolly pine, and cypress in the South, aro at present staples. The 
spruce especially furnishes at present the bulk of pulp manufact- 
sore to this country, a froquent practice being to add some. pop- 
lar oF aspen pulp for the purpose of whitening the spruce pulp. 

It is said that trees twenty-five to thirty years old are bes it for 
grinding, that evenly grown wood is the most desirable, and that 
trees from marshy ground are not acceptable. The wood must be 
freshly cut, as too much exposure to the air hardens the fiber by 
drying. By keeping the wood in the water until ready to use it, 
not only is it kept softer, but some of the resinous substances are 
lesched out. 

Tf prices give a correct estimate of values, the chemical pulp ia 
about two and two thirds times superior to mechanical pulp. For 
the anke of comparison the following quotations are here given: 
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At London, {at Now York, Domestic, | Tart. 


pine), a 7 DOr 
ie x on 
erened’ Pe 


Groona pul 
Ground Bap 


Bu 


Making the average yield per cord 1,700 pounds for ground, 
4,000 for eulphite, and 800 for soda pulp. By the different pro- 
cesses the valuc of o cord of wood may be brought to $24.50 or 
$50, respectively. 

From the compilations of the Paper Trade Journal (Howard 
Lockwood, New ‘Vork), the growth of the industry for the last 
alne years can be learned : 


Growth of daily capacity of running wood pulp munufacture, 


This would show that the business has increased nearly 500 per 
cent in the laat elght years and pearly 200 per cent jn’ the last 
four years. 

In 1888 tho atumpage consumed for pulp was valued at 
$2,235,000. The product, 225,000 tons ground and 112,500 chem- 
jcal pulp, was valued together at $12,575,000, the capital employ- 
ed being estimated at 820,000,000, The figures given below 
would indicate a present conaymption in round numbers of 
1,000,000 cord of wood per annum. When it {s considered that 
about 1,000,000,000 pounds of book and news paper are consumed 
annually in this counter. two thirds of which might be made of 
wood fiber, thors is atill a considerable margin for this use alone 
to be supplied by wood pulp. 

In reply to the question what the Department might do for the 

lp makers’ interests, the need of stopping the firing of the woods 
is most prominently mentioned. The planting of trees, bounty 
Fo a ore eri protection aad reports yey 
tod. ire ‘ilities, tariff protection, and reports givin; 
Eable information are eaked for by others, ee ee 
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Statistics of the wood pulp industry of the United States, 1890. 
(«) NUMBER OF MILLS IN OPERATION AND THEIR CAPACITY, 
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‘capactty of 276,800 pounds, bia aed 
@ SUPPLAES AND PRODUCT. 
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Statistica of the wood pulp industry of the United States, 1889—Contd. 
( SUPPLIES AND PRODUCT.—Continued. 
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THE ELECTRICAL PLANT OF INDIA. 


Page 422, Mr. Gamble speake with wise caution of this, but 
Lfesr “Iron” had extremely little “ assurance of the bond. fider 
of ite author.” The paragraph, I suspect, to be simply 
“ padding" of the big jooseberry and Sea Serpent order, auch 
‘as goes the round of the papers in turn. At any rate, I remem 
per seeing it, in exactly its present form, mouths ago, quoted as 
from one of the French illustrateds, It struck me at the time 
ae being a typical specimen of the Gallic genius in the purvey- 
ing of intelligence for ‘9 gobemouche clientele, But stil, once 
more, there may be something, just enough to sw igs 
The umbrella” is delicious : ear by, in it, 

: F, GLEADOW. 
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INDIA-RUBBER TRADE ON BURMA FRONTIER. 


The India rubber trade was first brought to the notice of the 
Local Government so far back as 1873, and its exports to the 
Lower Provinces did not commence till 1870, when the monopoly 
was leased under the, Burmese King to Chinese firms who 
superintended the work. The sale then averaged from 
Rs. 90,000 to 100,000, but under the present régime the annual 
outturn is improving and the industry is becoming more im- 

ortant. The forests producing India-rubber occupy an extensive 
Kachin district north of Mogoung, and stretching east across the 
Chinese border, and the importance of this industry was first 
reported by Mr. Warry of the British Consular service in China, 
"The Kachins were at first extremely jealous of interference with 
their trees, and although they at first made a mistake of over- 
puncturing them, they are more careful now. Trees may even, at 
the present time, be seen punctured to the tenderest branches, 
but they do not appear to be drained to the extent of half their 
rielding power. oung is the central town of the industry ; 
four-fifths of the annual supply is brought in there by Kachin 
in the employ of the Chinese lessees; the remainder is purchaced 
by the agents on the spot, The practice is for the lossecs to 
make liberal advances to the Kachins to meet their expenses 
during the collecting season ; and when the produce is brought 
in, refund is made by selling the rubber to the manager at half 
the market value, 6 Kachins, as a rule, are not very honest in 
their deslings, as they generally place stones inside the rubber 
balla to obtain a better weight ; but better inducements offering 
lately they are bringing in purer rubber to the market. It has 
also been found that the travelling agents of the lessees are very 
dishonest in cheating the producers by decreasing the weight na 
much as 60 per cent, and as the Kachins have no standard 
weight, these agents benefit considerably. Before the British 
occupation, the transit of rubber was subject to a tax by the 
chieftains of the different States through which the commodity 
passed, generally 10 per cent (i.e, ten balls were given for every 
100 conveyed), but now things have changed, and an ad valorem 
rate of 10 per cent on the valueis charged. The Kachins are very 
articular as to the right of extracting the rubber from their 
Qorests ; and, as an instance of this, some 200 Chinese. labourers 
were brought in by the lessees two years back, with the result 
that the Kachins started burning the forests and driving out the 
intruders, The trade is now yearly flourishing, and the revenue 
derived is increasing ; the produce of the it year was 2,834 
bags more than the previous one. (Indian Apriculeuriat). 
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PADOUK, AS AN ORNAMENTAL WOOD. 


Our attention has been called toa very fine specimen of work 
in Padouk—e dado running up the side of the etone staircase in 
the new building, 45, Fenchurch Street, built by Messrs. Colls & 
Son, of Coleman’ Street, architect, Edward B. Ellis, Bsq., 9, Fen- 
church Street, E.0. Wedonot remember to have seen it used 
for this purpose before, at all events, nob for public staircases in 
City offices, Tt isa fine pions of panel work foished in masterly 
atyle and with great effect, The figure in the panel comes w 


very finely under the polish, its tono and colour being rich ant 
besutifal. ‘The hand-rail is also of the same wood, for which it is 
well suited, being of deep colour, close grained, and durable, 
This part is not yet eompleted or polished, but will be as soon as 
tho Inboor trouble is over. We believe the wood ia more exponsive 
to work than ordinary mahogany, but it amply repays, by its 
uniqus appearance, the extra cost of working it. Padouk (Piero- 
earpua indicus) comes from the Andaman Islands, which lie on the 
east side of the entrance to the Bay of Bengal. The tree grows to 
a very great height and large dimensions, The heart-wood is dark 
red, close-grained, moderately hard, and takes a fine polish ; it is 
aattahle Sornthure, interne) hanee deccrnticn, and numerous 
other 8, for which the sbove qualities recommend it— 
“Taker Prades Journal.” 3 


MANUFACTUBE OF WOOD PULP IN SWEDEN. 


‘The manufacture of wood pulp as a natural product of the country 
has of late become one of the most important (rades of Sweden, At 
resent accarding to che last report of the British Conaul ut Stock- 
Riotm, there are mare than 120 wood pulp factories in Sweden, 
about half of which have been started during the last threo years. 
During 1889 alone, 34 new factories were established, The 
export of the whole of Sweden, which in 1872 only amounted 
to 114,000 ewt., amounted during 1889 to more than 998,000 
ewt, The prices have been constantly declining, but new and 
improved methods ina like proportion lowered the working cost, 
and seyeral factories have shown excellent results during recent 
years, A great number of the factories have been started at 
places where the iron manufacture has proved a failure. The 
nt improvement in the iron trade, and the large increase 

ot the Price of charcoal, may, however, cause a decline in the 
wood Pulp trada. Qn the same subject the Consul at Goth- 
enburg observes that the trade is not at present in a healthy 
state, and the future is seriously endangered by over-produc: 
tion and consequent severe competition, The very favourable 
position thie trade originally held, gave rise to over-production 
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and decline of prices. ‘This statement, however, is principally 
applicabla to mechanically made wend pulp, The price of 
chemical wood pulp is still in favour of makers, and the mills 
that produce this article are well employed. Gothenburg is the 
principal place of export, 


WOOD PULP, EKMAN'S PROCESS. 


The manufacture of wood Pulp by Ekman’s process for paper 
muaking is oaried on at Bonne-Nouvelle, in Dignpe, ‘The pulp 
is sold to paper mills in France, and mostly used, together wit! 
rags, for the manufacture of various kinds of paper. It is said 
that the pulp not only produces good priuting paper, but aleo that 
a high class of writing and other. superior kinda of paper can be 
manufactured trom it without the addition of rags. The wood 
from which it is made is the ‘usual white wood from Sweden and 
Norway, or Finland, The first operation is to remove the bark 
and clean the outside of the wood, which is done by women who 
have been found more suitable for this work than men, After- 
wards the round logs are cut into flat pieces of about 2} inches in 
thickness. The knots are now, as far as possible, bored out by 
machinery, but any that remain are cut out ty hand, reat atten- 
tion is paid to cleansing the wood in order to obtain a pulp clean 
enough for food kinds of paper, The clean wood is fed into s 
cutting machine which rapidly cuts it up into pieces of about 1} 
inch in length, A band carries the ent wood to the top of the 
boiling-house. The boilers are of iron, covered on the inside with 
lead to protect the iron from action of the sulphurous acids used, 
The boilers are filled with wood from an opening in the top, and 
then a liquid containing bi-snlphate of magnesia ia poured in to 
over the wood. The bofler Is then closed with a cover, and 
boiling is done with steam, the time varying from ten to twelve 
hours, When the boiling procers is finished the steam is blown 
off, and the pulp forced out through a valve at the bottom of the 
boiler into a tank with a perforated bottom, to allow all the liquid 
to drain off, The process used is known as Ekman’s sulphite 
procest, The chemicals, a eolution of bi-sulphate of magnesia, 
are prepared by leading the gases from burning sulphur over 
magnesite, water being admitted at the same time. The mague- 
site—carbonate of magnesia—is a kind which is found in large 
quantities in Greecs and imported from there. (Indian Agri- 
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A NEW SYSTEM OF TEMPORARY DAM. 


The translation which follows is forwarded as it is thought 
that the idea may be useful in some parts of India where irriga- 
tion or other water-supply is dependent on raising the water- 
level by a few feet during tho drier months of the year. The 
only indispensable point appears to be a masonry wall crossing 
the direction of the flow and this may be below the ordinary 
water-level so as to be unaffected by floods. The system seems 
to recommend itself by efficiency, cheapness, ease of erection 
and the readiness with which the material can be stored, 


SEB WwW. 


In 1867, having occasion to irrigate some meadow lands, 

I found myself posed by the following problem—« To increase the 
height of a permanent masonry weir by erecting a temporary 
structure upon it without tampering with the masonry or driving 
Bails into it.” This problem was sufficient to cause me grave 
consideration, for I had been informed by scientific men that 
it could not be solved, and moreover I knew that its solution had 
not been attempted either in theory or practice. I had nothing 
to support my temporary dam, but the surface of the weir and 
the water it was desired to retain. Without being discouraged, 
. however, set to work with, as basis, that law of hydrostatics which 


(Translation from the Brench of Dr. Villeneuve in the “'Révue des Eaux et 
Foréte” of Aj 1801.) . 


300 4A NEW SYSTEM OF TEMPORARY DAM. 


inclining the surface of the moveable obstruction to the water in 
such manner that the sum of the angles of pressure follows a tine 
which passes inside the points of support of the moveable barrier, 
The solution of the problem appears to me to be novel both in 
theory and practice, eo that when it has been worked out by tho 
Forest or other scientific departments, the theory may well bo 
extended beyond the humble issue I had in view and perhaps 
hocome the basis of « now sysiem regulating. the construction af 
temporary dams and applicable to much larger works, besides 
resulting in various advantages, economic and otherwise, over the 
systems now in force. The first application of the system was made 
toa weir in the river Ignon twenty-two years ago, and this has 
worked well evor since and is still in good order, so that it may be 
fairly said that practice has proved the value of my theories and 
of uay ayatacis Phe diairiig ball tepresenia-a uriseveres saben 
of the arrangement, 


The apparatus consists of iron frames and planks, The former 
are placed on the top of the weir and at about 5 or more foat 
apart. The 3 izon bars A, B,C, are welded together, the fourth 
bar D, being hinged at E, can thus be moved from G to F, 
in order to facilitate the introduction of the planks. This bar D, 
is also provided with a hinged collar H, which is fursished with a 
clamping screw I. At one end of the bar A, there ia arigid hook 
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which passes over the face of the masonry weir; at the other end 
is a pedestal K, of such a height as to rectify the slope of the top 
of the weir, The object of the bar B, is to support the planks 
which are placed in the spnco between’ B and D, and. the bar 
B, must be fixed at such an angle that the line of pressure of the 
retained volume of water passes along the arrow I, in the inside 
of the pedestal K. The whole success of the system depanda on 
the accuracy of this item. ‘The planks, weil planed on the edges, 
should bo of such length as to overlap at each end and of 
broadths conveniont to the proposed height of the dam. The iron 
frames are then placed in the weir in a line and so far apart that 
the planks may overlap in the spaces between B and D, the 
planks are inserted, the bar D closed and the collars at H tight- 
ened up; it will of course be necessary to insert a plank of the 
same thickness Jongitadinally at the terminal frames to make up 
the space between B and D, where there will be uo overlaping 

Hanks. So soon as the pressure of the accumulating water is 

rought to bear on the barrier, it acquires an incredible firm- 
ness and stability. Contrary to what would be imagined, the 
hooks at E, serve only to correct tho alignment of the frames and 
to resist the sudden shock caused by any drifting body brought 
into contact with the dam ; in fact if the hooks be placed quite 
clear of the masonry, the pressure of the water alone will never 
drive thom home. ‘The temporary Dam constructed by me is 
about 50 feet long, by 2 feet high ; it cost £4 10s, and can be put 
in working order in 15 minutes by one man. 


DURABILITY OF RAILWAY SLEEPERS. 


‘We have received the usual statement shewing the renewals 
of wooden sleepers on State Railways, It is well known that ex- 
periments are in progress on many of the Indian Railways to test 
the durability of sleepers. The results of some of these experi- 
ments up to the end of 1889, will prove of general interest. On 
the Rajputana-Malwa Railway, 2,054 deodar sleepers were laid 
down in 1876, and at the end of 1889, only 181 had been removed 
thus shewing that the life of a deodar slee on this Railway is 
at least 18 years ; although the average durability cannot be as- 
certained until the last sleeper has been removed, wo already 
know that it will exceed 18 years, 

Similarly, out of 689 teak sleopers. 110 were removed at the 
age of 18 years and out of a lot of 6.818 pine, 4,112 had gone at 
various intervals, giving an average age of 10 yeara. The cele- 
brated Hardwickia has lost 43% tee rs out of a total of 902, at 
an avorage age of 12 years, On vhe North-Western Railway, vut 
of 600 deodar sleepers laid down in 1877, only 21 had to be re- 
moved up to the end of 1889; and of 275 creosoted pine, 81 had 
been removed in the same time. In another experiment on the 
game Railway, between Lahore and Karachi, 1,016 deodar and 882 
ereosoted pine sleepers, laid down in 1877, were still in use 12 

afterwards, This result, possibly due to the dry climate, is 
even more favourable than the one first quoted. 

‘On the Eastern Bengal Railway, 1,973 sal sleepers were laid 
down in 1877. During 18 years, 514 had been removed at an 
srerage age of 9 years. Crecsoted pine during a similar period, 
had lost 1,755 out of a total of 1,923, the average age so far hay- 
ing been 8 year, On this railway, experiments are being carried 
on with ironwood also, but they are of too recent an inception to 
farnish any tangible result, 
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So many factors enter into the question of the durability of. 
railway sleopers, such as climate, ballast, traffic, seasoning of the | 
sleeper before being laid down, fo, that it is almost impossible 
to draw any useful comparison between the results of these ex-- 
periments, and it will be ss well to await their completion before 
poset aiid it. ‘This much however is clear, that decdar is likely 
to bold its own with any of its competitors, a gratifying result for 
those who have the management of deodar forests, 


A. SMYTHIES. 


FORESTRY IN JEYPORE. 


We have received the Progress Report of Forest Adminis 
tration of the Je ‘¢ State for 1890, and first of all it seems to 
us strange that they must insist on being in the fashion as regards 
iateness of issue. Tostend of 1890, it ought to have been 1891, for 
@ Native State Report, at most, requires a short review by a Resi- 
dent or State Engineer, instead of, as happens in Indian Govern- 
ment Provinces, some two or three (the unfortunate Madrasis haye 
three successive reviewers, all keen to discover their weak points,) 
official reviews of various lengths, 

Bhai Sadhu Singh, the Brewent Superintendent, is a Punjab’ 
Forest Ranger, who has been lent to Jeypore and we are glad to 
eee that Colonel Jacob speaks well of him and that a. Dehra Din | 
student has been able to run the forests of Jeypore “ with credit 
to himself.” Be 

There is not much to note in his report: “ no news’ is good 
ews” is a proverb which might often he well spplied in the case 
of annual reports where an officer is looked upon in some quatters * 
as of little use ifhe hes not some startling event to reeord or some 
new departure to announce. : 
quiets there int nothing iach to disturb the even tenour of 

lual progress, though, a8 elsewhere, “ grazing privileges” soem 
to be the crumpled rose leaf of the Jeypore crest Department, 
No less than 8,982 goats and sheep and 1,472 head of cattle were 
impounded during the year, chiefly owing to the refusal of villa- 
gers to dbey new rules requiring fees for goat grazing. 

The area of “Reserved Forest” in Jceypore is now about 
228 equare miles in all about half being demarcated. The revenue 
amounted in 1890 to Rs. 19,869 ; and the expenditure, all told, i, 
including avenues, grass preserves and other extra charges, 
Bs, 16,714, so that there was @ surplus of Rs. 3,155. The State 
Engineer omits the extra charges and consequently quotes the 
surplus as Re, 4,954, We wish the Jeypore Forest Department, 
the first we believe, except, of course, Mysore, of the kind ino 
Native State, every success, and we are glad to think that the 
lessons of the Dehra Dan School, have proved useful to the Super. 
intondent of Foresta in. charge. 
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THE JUTE CROP OP BENGAL. 


‘The following report on the prospects of the Jute crop has been 
received from the local Government :— 

“ The principal factors which affect the area sown under Jute 
in any particular year are the highness or lowness of the price of 
Jute in itself, and as compared with the prices of the other staples 
during the preceding year, and the climatic conditions before and 
at the time of sowing. 

“A rise in the price of Jute, if not accompanied by a general 
rise in prices of other staples in the jute-growing districts, would 
obviond tend to stimulate the extension of cultivation of jute ; 
while a {all in the price of this particular product, without @ cor- 
responding fall in the prices of ot! taples, would have the opposite 
effect. During last yoar there was a great faling off in the price 
of jute as compared with the previous year; while the price of 
rice, ita chief rival in the jute-growing districts, was nearly the 
same as in the previous year. The effect is generally reported to 
be a contraction of the area sown in the present season under 


jute, 

ut Olimatic conditions—The climatic conditions most favour- 
able to the cultivation of the plant are when light and frequent 
showers fall before and at the time of sowing, which extends from 
the middle of March to the first week in June, commencing 
earlier in the northern and eastern districts and later in the 
central districts of Bengal. Last year the rainfall during these 
months wes sufficient and well distributed in almost all jute- 

wing districts, and this fact, combined with the high prices of 
fute prevailing in the previous year, enused an increase in the 
‘area sown. ‘The present season has not been so favourable. 
After heavy rain which fell about the middle of March last, there 
was practically no rain in Bengal until the end of the third week in 
Apr ‘The want of rain, at this time, is reported to have caused 
a contraction of the area sown in Jalpaiguri and Purneah, From 
the 2lst of April to the second week in June, the rainfall was, on 
the contrary, abnormally heavy theonghont the jute-growing area 
with the exception of the districts of Hooghly and Khulna. This 
excessive rain is re to have impeded the sowing and curtail. 
ed the area under jute in the 24-Pergunnahs, Dinagepore, Raj- 
shahyo, Bogra, Furreedpore, Dacca and Tipperah ; and is likely to 
have reduced the area also in Nuddes, Jessore, Rungpore, Pubna 


and Mymonsingh. 
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Outtuen per acre—After the plants have struck root and uneil 
harvest time, moderately heavy showers, followed by sunshine, 
are needed for the full development of the plant. Frequent 
jatervals of fine weather in June are necessary to enable cultivators 
“to earry on weeding 9; ions. In the present season the exces- 
sive and constant rainfall in May and the early part of June, not 
only impeded the sowing, but also interfered with the germination 
fand growth of the crop at the beginning, and afterwards hindered 
the weeding operations in all the districts of Northern and Eastern 
Bengal ant 24 Pergunnahe ‘The extent of damage due to this 
cause is reported to have varied from two to six annas, It is 
premature to form an accurate eatimate of the outturn. Much 
‘will depend on the distribution of rainfall in Jul; and August. So 
far as itis now possible to forecast, it may be said that the 
gutturn per acre will be less than thut of the previous year by two 
to four annas. The area under cultivation is reported to be 
about 18 per cent, less than that of Inst year. In the forecast of 
last year it was said 20 per cent, more than in the previous yeax 
would be available for export. According to. that estimate, the 

uantity available for export would be 10,522,768 cwts. The quan- 
tty actually exported was 10,606,145 cwts, As already remarked 
‘itis premature to form anything like an accurate estimate of the 
‘present year's gross outturn, but on the whole it appears probable 
‘that the quantity available for export will not be more than thrae- 
fourths of that of last year.” 


THE PROGRESS OF WOOD PAVING. 


‘When the first woad blocks were laid in London, some twenty 
‘five or thirty years ago, want of experience entailed enormous ex- 
pense, owing to defective foundations, emplaying the wrong sort 
-of wood, cutting the blocks to the wrong dimensions, and laying 
them badly. ‘fous @ general impression was created that as a 

tical pavement wood could never take the place either of 
macadam or granite. 

1 was fond thet the blocks got quickly miaplace, that they 
wore with great irregularity, and that atreete so paved were 
excessively costly to keep in order. In short, it was considered 
that, though excellent when first laid down, it would not prove a 
sufficiently long-lived class of pavement, and would be too expen- 
-sive for it ever to become a commercial success on a large scale. 

But, though this was the generat impression, there were 
people who saw further in the matter, who considered that great 
advantages would accrue from ite adoption if the difficulty of 
excessive wear and tear could be satisfactorily overcome. 
surveyors of certain of the vestries and others decided that it 
would be worth while following the matter up and expending a 
considerable amount of money in endeavouring to bring about the 
desired result, For many years after the firat essays wood pav- 
ing met with but little success and no encouragement. Every 
imagiaable system of foundation was tried, frou placing tho 
blocks on east iron plates, to laying them on’ wooden boards, or 
onthe road itself without foundation, until at last the system, 
which ia now universal, of laying them ou a 6 in, bed of concrete, 
‘wes adopted. This proved ‘so satisfactory that ten years a 
wood paving had become already an important feature in the 
metropolis, where many miles of streets were already paved more 
or less satisfactorily with wood blocks, 

In spite of the fact that there were many minor difficulties 
to be got over, in the way of determining the most economical 
aysters of grouting the blocks, of keeping them ata uniform 

listance apart during the process of grouting, and also making 
the necessary allowance for expansion and contraction, we learn, 
in 1884, from statistes gathered together by Mr. George Henry 
Stayton, and referred to in a paper read by him before the 
Tustitution of Civil Engineers, that no leas than 53} miles com- 
prising nearly 1,000,009 square yards of the streets of London, wera 
STready paved with wood’ at that time, and that as compared 
with the ordinary macadam road, when taking a period of 20 yeara 
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‘and calculating on the average practical results of wood paving 
up to that date, the laying and keeping in repair of wood pay- 
ing amounted to less than 28, per equare yard per year, whilst the 
annual cost of maintaining and cleaning a macadam road of simi- 
lar dimensions and with similar traffic was very nearly 88. per 
square yard, and with to the macadam road no first cost 
is included in the price of 8s. per annum, 

From the fact that nearly 1,000,000 square yards of streets 
in London alone were paved in wood in 1884, it may be presumed 
that by that time, at all events, the system had got beyond its. 
experimental stage, and was already recognised as practical. 

Between that year and the present time, though statistics 
are difficult to obtain, it may be readily assumed that the mil 
of wood paving in London has been more than doubled, and it- 
has been proved that with its extension, the cost of laying and 
maintaining has been reduced, whereas the cost of macadam road 
has remained the same. Thus the laying and maintenance of a 
wood paved street, which, in 1884, cost nearly 2s. per yard per 
annum, now costa less than Is, 6d. At the present date the 
making of wood blocks has become an industry of itself, and 
large plants of special sawing machinery are devoted merely to 
the production of the blocks, To give an impression of its import- 
ance at the present day, we would mention that one large firm 
alone is stated to he in a position to turn out as many aa from 
20,000,000 to 80,000,000 wood ‘Fiocks in the course of a year. 
Through turning out the blocks by: means of improved methods,. 
and by systematising the labour, the cost of maintaining, includ- 
ing the necessary re-laying has been able to be reduced as above 
stated. 

Tt is astrange fact that, the more important the thoroughfare,. 
the longer, as a rule, is the life of the wood paving, as the passage 
of traffic over the blocks has the reverse of a deteriorating effect: 
on them, in that it prevents their rotting. 

Of the great variety of woods which have been tried, pitch 

ine fe considered all round the most serviceable quality. Opin. 
lona differ greatly as to whether it is good policy to creosote the 
blocks or not. The advocates of creosoting state thatit has: 
great advantages from a sanitary point of view, whereas people 
sho are opposed to this process maintain that the ereosoted blocks 
are apt to rot internally, and also that it is difficult to detect 
bad wood when its outside surface has been discoloured, and that,. 
consequently, it may lead to defective blocks being used, How- 
ever this may be, both systems are largely adopted now. 

The extension of wood paving has not béen confined to Eng- 
land alone, but many of the great cities on the Continent have 
already taken ib up, and its adoption is oven spreading to the- 
colonies. 
ar ‘The advantages of wood pavement may be summed up as 

lows -— 
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That in price it compares cheaply with other forms of pave- 
ment ; that it is comparatively noiseless ; that owing to its uni- 
formity and a certain elasticity of surface, it causes much less 
wear and tear to the traffic passing over it, more especially to the 
lighter class of carriages, 

As reported in our issue of the 21st ultimo, the question of 
extension of wood paving is occupying the attention of the House 
of Lords, where it has been shown that the London drivers prefer 
it to either granite, asphalte, or macadam. 

Foreign countries which did not aor the wood pavement 
until it had become a commercial success, had a great advantage 
over England, in that they were enabled to profit by our expen- 
sive experience, So costly and discouraging, in fact, were the 
first trials, that it speaks well for wood paving that it has been 
able to live through the many yeurs of necessarily bad manage- 
ment and unsuccessful experiments, and to gain for itself the 
position it maintains at the present date, namely, that of being 

. the cheapest aud most practical pavement for city thoroughfares 
where the traffic is regular.—(T'imber Trades Journal.) 


For further information on this subject we would rofer our readers 
toashort article by A.S, in the Indian Forester, Vol. IX, p, 352, 
When that note was written the principal timber used was yellow Baltio 
doal, but it would now appear that pitch pine, the Pinus australis of 
Florida and the Southern United States, has ‘taken the place of the 
Swedish wood —Ep. om 

co 


WOOD PAVING THE THAMES EMBANKMENT, 


At the meeting of the London County Council on Tuesday 
the following report of the Highways Committes was adopted :-— 
“ We have, in connection with the question of the future main- 
tenance of the Victoria Embankment carriageway, considered 
whether, having regard to the late cost, amounting last year to 
about £3,100, of remetalling, it would not be advisable to adopt 
some less expensive surface for the road. We have received 
from the ongineer a report, stating that the annual cost of main- 
tenance of the existing carriageway is 2s, 1d, per square yard, 
while the annual cost of wood paving for the same area would 

robably amount to only about 1s. 1i}d. per square yard, inclu. 
Ting the provision of a sinking fund to repay the cost of the wood 
in eight years, and of the concrete foundation in thirty years, He 
further states that when the cost of the foundation shall have been 
repaid, the cost of maintenance per square yard per year will be 
reduced by 24d. and that in his opinion the adoption of wood 
paving would result ina prosent saving of £500 per annum in 
This item, ‘The superficial area of the carriageway of the embank- 
ment amounts to 54,500 square yards, equal to a length of four miles 
of an ordinary 40 ft. road, and the engineer estimates that the 
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cost of wood pavement for this area would bs about £28)250, 
He further suggests that if the wood paving be adopted, the’ 
work of laying it should be carried out in three sections in thred’ 
successive years, in order to avoid, as far as possible, a prolonged 
interference with the traffic, both in the first laying of the paves” 
ment and in the execution of repairs, which may become necessary 
thereafter, Having fully considered these statements and esti- 
mates which have been {aid before us of the cost of macadam a& 

inst other kinds of road material, we have come to the conclu-* 
sion that it is advisable that wood pavement should be laid on 
the carriageway of she embankment ; and we recommend that, 
subject to an estimate being submitted by the Finance Commiit- 
tee as required by the statute, the carriageway of the Victoria Eii= 
bankment be paved with wood, at an estimated cost of £28,250; 
that the repayment of the cost of the wood be spread over 8 
period of eight years, and of the concrete foundation over thirty’ 
years; that the work be carried out in three sections in three’ 
suocessive years; and that it be referred to the Highways Com: 
mittee to prepare a specification, and to make arrangements for' 
the execution of the works, 


JARRAH WOOD USED IN PAVING. 


With reference to jarrahwood, which just now seeins to be at! 
trating 80 much attention, it is worthy of note that its nse as wood 
aving is rapidly increasing, and, as time wears on, it threatens, 
‘If not entirely to supersede the ordinary deal for the purpose, at 
least, as far as the metropoli8 is concerned, tb take its place in 
many of the leading thoroughfares, When'up in the neighbour- 
hood of Westiiuster Bridge the other duy, we noticed that a con- 
siderable quantity of street paving work was being done by the 
Lambeth Vestry, in which jatrah was a principal feature, those 
who wy it evidently approving of it. We invariably find that 
when an article is able to sttstain its character for all the merits 
those who make it a speciality, claim for it, we may be assured of 
ita ultimate euccess. Though cheapness is now all the rage, the 
old lady’s remark that she had lived through several generations, 
but had never known a-penny loaf sold for» half-penuy, is by 00 
means inapplicable to the ‘preent position things. Good 
articles will always fetch good prices when they are wanted. 
That is the pith of the whole thing. ; 
‘We believe that very soon jarrah and similar woods will be 
wanted, and in quite as large quantitios as our Australian friends 
will be able to supply them. It was thought that this kind of 
wood from ita close texture and density, as with the generality of 
bard-woods, was likely to prove too slippery for the heavy traific 
of London, but experience has eo far not borne this out. The 
approach to Westminster Bridge on the Lambeth side is paved 
with jarrah, and n0 complaints on account of its being dangerous 
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to hores have yet been heard, although the blocks have been 
down some time, Griffin Street likewise is paved with this wood, 

abd other places in the vicinity, and the Vestry pronounce them- 

selves well satisfied with ic, and actually find it a saving on the 
ordinary wood, from almost everlasting ‘wear; ‘These people are 

‘Keen enough to their own interests and we may be sure would not 
go to the extra cost (about treble that of deal,) unless they saw 
® profit in it. Messrs. Bartram & Qo. are at present cutting: 
several batge-loads of jarrah planks into paving blocks for the 

Vestry, which, we" understand, are to be laid down in the long- 
atretch of roadway connecting Waterloo and Blackfriars Roads,” 
commonly known as the New Cut. 

There cart be very little question that for paving work this 
particular wood has no rival. ‘The fears that, owing: to the hard- 
neaéy' io will not take grit. and in prolonged dry weather become 
Aangerous except om the dead level, ought to huvd been snfficiently; 
teatéd by this timo aa we had af’ uncommonly long spell of dry. 
weather bothin April and May (six weeks without a drop-of rain 
anda fair share of dry throughout September, but the abserice: 
of complaints:from omnibus’ drivers is « good sign fot our jartab- 
Adendh oe wish ‘these’ vehioles, after all, rests the bulkof the streeb 
traf, 


WOOD BLOOR FLOORING, 


Among the many forms of footing which have been suggested 
for the purposes of hospitals, infirmaries, churches, and similar 
‘institutions, where noisy footfulls are a“ ththg‘not to be desired,” 
wood blocks seem to have attained most general acceptance. 
Besides being-practically noieeless, they.are firm and solid to the 
tread, while their warmth—compared with ordinary boards—has 
been another factor in their successful competition for popularity. 
‘Like the wood pavement, they are laid up a hard: bed of concrete, 
thus’ preventing foul air or vermin to accumulate to the detriment 
of the healthy conditions of the building. One objection often 
raided to the-syatetn here mentioned is the liability. of the blocks 
bdeing kicked up, but Messrs. Nightingale & Co, have overcome this 
undoubted dieadvantage, and are prepared to guarantee the com- 
plete and permanent fastening of thé blocks to the prepared surface 
of concrete bed: This desiJeratum is obtained by the employment 
of their z Special Antiseptic Compound.” Again, it was feared 
when the adoption of wood block flooring was firat advocated, that 
it woul almost impossible to avoid hollow spaces betwixt the 
blocks. Into thede crevices dust and filth, it was alleged, would 
fall, and thus keep permanently on the premises one of the causes 
of infectious diseases. The firm to whom we have referred have 
also directed theit attention to this matter, and-as a result, 
their blocks can’ be had fitted together with perfectly close 
joints; Almost every criticism that was once urged against the 
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superseding of ordinary floors, has been disarmed by Messrs. 
Nightingale & Co., who, from’ their Works at reat Grimsby, 
fare sonding out yearly increasing quantities of their new and 
improved wood block flooring. It will be readily seen that in 
cases of fire the solid floor will have a desirable effect in arrest- 
ing the progress of the flames, Briefly stated, thon, tho chicf 
points in favour of wood block flooring are the greater cleanliness 
which can be obtained, the freedom from noise and consequent 
annoyance, the lessened risk of the spreading of epidemics, the 
probable abatement of fire, and the more finished and pleasing 
appearance presented by the blocks. 
Messrs, Nightgingale & Co, bave had more than twenty 
ears experience in the handling and seasoning of timber, and 
hence their judgment as to the best description of wood suitable 
for the purpose may be deemed reliable. All work exccuted 
by them will be found proof against dry-rot and dampness, sap, 
curling, shrinkage &., and the floors can be laid in any variety 
of pattern, herringbone. interlacing, for aisles or corridors, for 
dining-rooms and large areas, &, Among the woods generally 
used are redwood, oak, walnut, chestnut, pines, teak and, if 
desired, the floors can be stained to any shade at a small cost, 
The advantage of the latter process is seen in the less frequent 
washing of the floors that is required and aleo in the enhanced 
effect produced —Timber Tradea Journal. 
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In the early ages of the world’s history, and before the dis- 
covery of Paper soe ing 08 it is practised at the present day, the 
only form of writing known was that of carving on stone, and the 
inscriptions on the Sinaitie Rocks and Assyrian Stones, as well as 
on the Rosetta Stone, are prominent instances of this. Slabs of 
wood, papyrus leaves, skins, parchment, and bark of trees, were 
flso used for the same purpose, ‘The’ elder Pliny, in bis * His. 
torie Mundi,” gives an interesting description of how the papyrus 
is prepared, and the appearance of it ;—its utmost breadth, when 

wut together, was never over 13 fingers, it was white and smooth, 
being polished with a shell to make it glisten. It is not until the 
year 1320, however, that we have the first authentic records of 
paper having been made on the present principle. 

‘The fst paper manufactured from pulp was from pounded 
cot, This is proved by Monbfaucon, whe discovered mavu- 
scripts on this materal written in the beginning of the tenth 
century. Ahundred years later it had become general in the 
east, and as far west aa Sicily. Abbott Petrus Mauricius of Cluny,. 
who flourished 1128, in his “ Tracts against the Jews,” distinctly 
states that the books of his day were often made “ of rags,” mean 
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ing probably linen rags, This is the first record of paper made 
on the same system as is now followed. 

Cranden, Prior of Ely, in the reign of Edward IL. had regis- 
tration made of certain of his acts, and these, we are informed by 
the learned Humphrey Prideaux, who was Dean of Norwich in 
1702 were seen by him, The Dean also states that ho had ex- 
amined certain wills in the Bishop's Registry at Norwich, all 
made on paper, and which bore date as early as 1870. We also 
know that William Caxton produced his books on “ paper made 
of the paste of linen rags, very fine and good, and not unlike the 
thin vellum on which they used to write their books at the time.” 
This was towards the end of the 14th century, and synonymous 
with the introduction of paper in Germany. It would thus 
appear that to England belongs the credit of having first manu- 
fictured paper, but as to whom we are indebted for the invention, 
history is absolutely and sullenly silent. 

Tt is scarcely necessary to state that, up to this point, and 
indeed until the sixteenth century, all papers were made by hand 
and in somewhat the same fashion as is_ still followed’ in the 
matter of “ Hand-made” paper, though with appliances exceed- 
ingly rude and simple. p 

To the Chinese, however, belongs the honor of having used 
paper long ere it was known to the Western nations at all. If 
the use of paper among that strange and ohaoeing: people, be at 
all contemporary with their practice of wood-block printing, we 
may date its introduction to a period at least 1200 years before the 
Christian era. It has been assumed by several writers that the 
knowledge of it was brought to Europe from China by the Arabs, 
who communicated it to the nations of Europe during their ocou- 
pancy-of Spain. This would appear to be incorrect, as it was in 
the By zantine Empire that its use arose, and from whence it 
spread west: through Venice and Sicily. 

The first paper mill was set up in the town of Hertford, 
about the middle of the fourteenth century, by John Tate. His 
water-mark was an eight-pointed star in'a double circle, and it 
was used in an important Latin work, “The History of the Pro- 
perties of Things,” by a Franciscan named Glanville, a acion of the 
noble house of Suffolk. About 1470, an edition of this work was 
printed by Caxton, the introduction bearing these lines— 

* And John Tate the Fenner Toys mote he broke 

Whiche late hathe in Englond doo make this thynne, 

‘That now im our englyssh this boke is prynted Jane, 
showing clearly Tate's connection with it. 

This mill was well known in the time of Henry VIII, for we 
have it on record that the “ Merrie Monarch ” paid it a visit, and 
there parted with eight. shilliugs of his money “ to Tate of yo 
mylne," probably for some paper brought away by him, Henry, 
bere al his faults, encouraged industry in his subjects, and—paid 
cash down ! 
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Tt was not till towards the end of the seventeenth century 
that the first mill was established in Scotland, showing how slow the 
Scotch were in adopting the invention. Nevertheless vast strides 
have been made in the trade north of the Tweed, until now the 
finest paper and the beet paper-making machinery finds its way 
thence to all parts of the world, and not least to the southern 
portion of the island. 

Tt would be beyond the province of the present sketch to 
enter on a ininute description of the machinery by which paper 
ig made, and indeed most people have seen the process. Suffice 
it to say that paper-machinery has been changing with the chang- 
ing times. Up to 1860, paper was entirely made of rags, but the 
repeal of the Paper Duty and the application of esparto grass for 
‘the purpose (which reduced newspapers to a third oftheir previons 
price) gave such an impetus to the trade as almost to revolutionise 
the whole system. Machinery of a high character was introduced 
suited for the working of the uew material and inventors vied with 
each other in the production of every possible improvement. 

Until within the last hundred years, the rags were prepared 
by washing them, and then allowing them to rot, 80 a8 to 
allow of speedy separation of the fibre from tho gluten or fatty 
matter. The fibre was left almost whole, hence it retained great 
strength. The boating engine, by which rags are now torn into 
shreds in a short space of time, was an invention of the Dutch, 
‘and it was long known by the name of “ the hollander.” Instead 
of pounding the decaying rags in a morter, occupying twenty-four 
hours to pulp 3 Ibs. or the five thousandth part of the pulp need- 
ed by a modern paper-making machine, the beating engine does 
all that is required, while by the aid of caustic soda, bleaching 
powder, and the process of boiling, the filthiest rag or esparto is 
purified to the whiteness of snow-flakes. 

Foremost among pioneers in paper-making have been Messrs, 
‘Alexander Cowan and Sons of Edinburgh. ‘I'he trade never own- 
eda more shrewd and intelligent member than ‘the founder of 
this firm, who commenced life in 1780 as the owner of a smill 
mill at Greenlaw near Penicuik. Used alternately asa paper 
jill, then as a gaol for our French prisoners, aud re-sold by the 
Government for a “a song” to the Cowans, the place has under- 

one various changes since, until now it cannot be rivalled by any 
Eithe United Kingdom, unleas it be by that of another great house, 
Messrs. Alexander Pirie and Sons, whose works at Stoneywood. 
near Aberdeen, are a marvel to all who visit them. But the Esk 
boasts eome of the best mills in the country, including those of 
‘Annandale, Sommerville, Tod, and others, all of them holding the 
highest position in the trade, In similar manner, Kent produces 
mero fine paper than any other county in England. In this con- 
nection we would mention the names of Joynson, Monckton, Tow= 
good, Alinutt, Baliton (Whatman’s Hand-mades), Busbridge 
(Patent “Vat” Papers), Hollingworth (Turkey Mill), Nash, 
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Saunders, (Hand-mades), Spalding & Hodge, Turner and others. 

Another of the pioneers of modern paper-making in England 
was the late Mr. John Dickinson, This gentleman was more than 
practical at the business: with him it was a science, and many 
were the improvements he patented in connection with it. 
During a long life time (1782 to 1869), he was, with characteristic 
energy, adding to his business, until {t comprised, not only paper 
making, but card and envelope manufacture, as well as a variety 
of other minor branches. All the while, he so maintained the 
high character of the firm as to cause it to command the respect 
of the trade all over the world. 

Before referring in detail to the various classes of paper, it 
will be well to notice the earlier attempts at  paper-making 


inery. 

Tho “hese casay was made by Louis Robert whu in 1799 
took out a patent for producing endless paper. Although 
the French Government encouraged the enterprise, aud awarded 
Roberta prize of 8,000 francs, the troubles in which the country 
was plunged at the time, caused the inventor to take his model to 
England, where it was adopted by the Messrs, Fourdrinier, who 
apent £60,000 in the endeadvour to perfect it, but without success 
orencouragement from either Government or paper-makers, 
Their engineer, Mr. Donkin, whose firm still exists, Tboured hard 
to cnsurc the fame and pecuniary gain which the Messrs, Fourd. 
tinier so well deserved,-but these efforts only met with that dis- 
appointment which seems to have been the fate of most inventara. 
It is a remarkable fact that this machine, after being discarded 
for a number of years and several substitutes tried meantime with 
more or less success, was once more resuscitated ; and it is this 
very machine, greatly perfected, of course, which is now employed 
everywhere for the manufacture of web paper. One of the sub- 
stitutes tried,.and which was used for some time in France and 
Ireland, as well as in Scotland, was the one patented by Mr, Robt. 
‘Cameron of Springfield near Edinburgh—a mill favorably known 
for manufacturing first-class printings and engine-sized “writings. 

erou’s machine did not, thawever, make in the web, but in 
sheets. This was its weak int, and caused it to be entirely 
superseded later on by Fourdrinicr’s invention, 

While noticing the pioneers of the web machine, it is only 
fair to refer to the grea’ improvements effected in the preparatory 
stages by our American cousins, more especially in machinery for 

ulping and cleaning tho raw material. The Beating Engines by 
ings, by Jordan, and by Gould, are all transatlantic, as also the 
Strainer, the Patent. Apron, and other recent improvements, 

There are now eo many descriptions of paper made that -it 
would be folly to attempt even to name them alan to the un- 
initiated:it would be unmeaning and useless, There are (1) Print- 
ings, embracing both white and colored, from the commonest 
“News” up to the finest “Book” qualities ; (2) Account Book 
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Papers, comprising the ordinary kinds made on the machine ; (8) 
‘Account Book Papers, made by hand; (4) Handmade Loan and 
Bank Papers, which are thin and remarkably strong ; (8) Writings, 
both machine and tub sized, esparto and rag; (6) Browns, Pack- 
Jings be These are the headings under which all makes.may be 
classed. 

‘All Papers except Handmades are manufactured on the web 
tnsching. "The siods operandi, to put it into a few words, is as 
follows The esparto (or rag) having been thoroughly cleaned, is 
boiled in oda liquor, then torn to shreds and reduced to pulp by 
the beating engines ; the pulpis thereafter washed very thorough- 
Ty, so a3 to remove all traces of chlorine; and is finally ran off in- 
to the vats which feed the paper machines. By these the pnlp is 
rapidly converted into a web of paper—firet passing through a 
strainer on to a sheet of wire cloth, through which the water per- 
eolates, leaving the fibre in an endless sheet. ‘I'he wire cloth 
referred to has a lateral shaking movement, thus ensuring réegu- 
larity of the deposit, while the water passes away. A few seconds 
only is needed to convert the milk-like pulp into moist, but per- 
fecily formed, paper. ‘The drying process then begins, the second 
half of the machine consisting of a series of drying cylinders, the 
finished web finally winding itself round a beam at the other end. 
‘The width of the paper is determined and regulated by what are 
called “ deckle straps” at the sides, which move along with the 
wire cloth bed, These machines are made of various widths up to 
80 inches. Water-marks in paper, as well as “Wove” and “Laid” 
textures are formed by means of “Dandy Rolls,” on which are 
hed with copperwire words or devices that are to be impressed in 

e-paper. 

T Pngine-sized” Papers are treated rather differently, the web 
being passed through a trongh of gelatine after it leaves the drying 
cylinders, and from whence it is carried over a series of skeleton 
drums to be “ air-dried.” So thoroughly do some paper-makers 
attend to this, that special machines are made for thé purpose. 
The first of these (which the writer has had the pleasure of seeing} 
was set up at Valleyfield Mills, near Penicuik by Messrs Alexander 
Cowan & Sons, and is fitted with no fewer than $84 ventilating 
drying cylinders, arranged in three lines one above the other, the 
paper travelling over all these until it reaches the cutter, where it 
is cut to size, ‘The whole of these cylinders can be stopped ina 
few seconds, when any one of the tapes or other parts give way. 
The enormous expense of such a machine has prevented its gene- 
ral introduction, only one other mill (in the United States) hav- 
ing sa yet emulated the enterprise of the Messrs, Cowan. The 
time occupied in making, drying, sizing, cnlendering, and cutting, 
is rather less than an hour and a quarter. 

Fine writing papers are differently treated, After being ont 
into sheets, these are “ tube sized,” and moat carefully dried, then 
passod through calender rollers, the sheets being separated by 
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lished copper plates, so as to give it a high finish. 
Pe Hand-onde apes are produced by the same process as that 
by which all papers were made a hundred years ago The pulp 
is run into wire moulds held in the workman’s hands, These 
sheets are laid one by one on felt, so as to draw off the water, 
squeezed in «press, and hung up to dry, befare being tub-aized 
and glazed, 

'e shall merely enumerate the various substances out of 
which paper is now made—viz., raga, esparto, straw, wood, jute 
hemp, leaves, rough grass, and old ropes 

‘e have already seen that the first rt was made from 
cotton, but doubtless it was soon discovered that rags were equal- 
Jy serviceable with new fibre. There is nothing, now, that is too 
mean or useless to be tnauited to the requirements of the paper 
mill, All materiale, linen, cotton, silk, wool, are equally wweloomme 
the first three serving for the finer writing papers, the ‘last an ad- 
mirable ingredient in Blottings, Some mills can work rags only, 
others esparto only, others both. The best writings (Hand und 
Machine made), Drawing and Plate Papers, also some mixed 
Printings and Blottings, are made from rags; and there can bo 
no question that “rags are yet king.” It must be evident, how- 
ever, that the supply of this material is much too amall to answer 
for a tithe of the paper made. Ofall the flax and hemp taken 
from the soil, only one-fortieth reaches the stage of pure white 
linen, the rest becoming waste during the process; and when 
‘ain, worn ont, reaches the paper mili, another large proportion of 
it is lost ere it becomes paper, The consumption of paper havin 
multiplied over and over during the last two decades, the substi- 
tution of other materials became absolutely necessary ; and one of 
the first of these was esparto. It was not till 1860 that this fibre 
came into general use, and, then, the supply seemed ample for 
many years to come, but the enormous ineroaso in consumption 
led to forced cutting of crops, and production has fallen off from, 
2to 10 per cent. By the year 1871 the take-off was 140,000 tons 
anuually, As esparto seed. deca aor yield fibre for twelve on 
fifteen years, it will be seen that the extermination of the plant 
is cortaiz though slow, unless its culture is most carefully attend- 
ed to. It contains a larger percentage of fibre than ordinary 
straw, and therefore yields more paper, but it loses no less than 4 

cent. in the course of manufacture. Itis from esparto that near- 
Fra of our better Printings are made, and'a large proportion of our 
writings too. Straw produces » rather harder paper than esparto, 
more brittle, and with more impurities. The use of Wood for 
papor goes back as far as the middle of last century, and a book 
then published by Dr. Jacob Christian Schaeffer coniains upwards 
of sixty speciinens of paper made from various substances—amon, 
these being wood. It was not, however, until about thirty years 
ago, that the Americans commenced the manufacture on improved 
piinciples, and now they produce wood-paper of highest quality 


328 PAPER AND PAPER MAKING, 


and at extremely moderate cost. England and the Continent 
respectively have entered the lists, and some of the paper they 
manufacture is a good imitation of hand-made. The great objec- 
tion to itis, that it is extremely perishable, its woody nature being 
apparent, when it dries from age, in its crumbling, powdery 
appearance. 

Another and more euccessful fibre is cane. This manufacture 
is almost entirely confined to the Southern States of the 
American Union, where a number of companies carry on a vé 
large and profitable trade, protected by patents taken out twenty- 
five years ago. ‘The cane, which grows in the swampy grounds of 
the Carolinas and Virginia“is disintegrated, through being saburat- 
ed with steam while confined in a monster“ cannon,” the muzzle 
of which being opened, fires the cane against a target on which the 
mase strikes and is reduced toa fibre. It yields a strong and yeb 
soft paper, and aa the supply is, thus far, nearly inexhaustible, it 
is is probable that the Americans will improve still further the 
quality of their present outturn. 

Another fibre is Jute, of which America consumed in 1888 
no less then 73,785 tons, the greater part of which (in the shape 
of Butts and Rojections—35,598 tons) was turned into paper. 

Previous to 1867, old Gunny Baga had been used for jute 
paper, but about that time, a well-known Calcutta house collected 
all the useless fibre and sent it to America as paper atock, until 
now it constitutes the chief component of a very large proportion 
of so-called “ Manilla” paper, as well as the bagging, browns, &e., 
used in the States. Jute Paper, being made from a very stron; 
virgin fibre, is remarkably tough, and, save for its color, woul 
bave come into more general use, 

Tn addition to the foregoing substances, there arc a variety of 

apers made for special purposes, as for, instance—Paper for Collars; 
Eigarette Paper, made sometimes from manilla grass, but now 
largely from maize ; Tissue Papers, made from hemp and cotton ; 
Bank'Note Paper, made from the best white linen rags, as also 
from Scotch and Irish flax, and bleached without the aid of vitriol; 
Paper for Roofing and Building, made from atraw, waste paper, 
add the soumnonest kinds of rags ; Parchment Paper, used largel 
by chemists, made from unsized rag, dipped in sulphuric acid, 
washed in water and ammonia, and then passed over dryers, ren 
dering it hard and parchment-like ; and last of all, Mill-boards, 
manufactured from oakum, bagging or rope, tarred or dry ; Straw 
Boards, from straw ; Leather Beards, frou leather refuse and clip- 

ings; Printer’s Pressing Boards, from manilla grass or jute. 
These are all forms of paper, and all made in much the same 
fashion as paper, but requiring more or less care according to the 
fineness of the stuff to be made. 

It may be worth mentioning here that theroare various kinds 
of paper made from Indian fibres by the Natives of this country ; 
they are hand-polished with shells, until they assume a high glaze ; 
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papers made in Bhootan, Nepaul, and Thibet, unglazed, but of 
extraordinary tougbness ; the common packing paper made in 
several of the Jails ; as also Botanical Drying Paper. All these 
are full of impurities, and very irregular in texture. Their recom 
mendations are that they ara cheap and strong. ; 

The Chinese have, as already stated, made paper from a very 
early period in their national history. It is different from all other 
Kinds, made being of rice and silk pulp, remarkably soft, glossy, and 
strong. It suits admirably their peculiar system of printing, ie, 
from blocks; and 20 wedded are these strange people to their 
ancient ways, that, thus far, they have adhered to their own paper, 
epite of Western production being offered to them on both cheap 
and easy terms, 

We will now give a few statistics of the Paper Trade. 

It is stated that there are 8,935 paper mills in the world, pro- 
ducing yearly 959,000 tons of paper. About one-half of the 
quantity is printed upon ; and of these 476,000 tons, abou’ 300,000 
tons are used by newspapers. The various governments conaume 
in official business about 100,000 tons; schools, 90,000 tons; 
commerce, 120,000 tons ; industry, 90,000 tons; and pavets corres- 
pondence 90,000 tons. ‘The paper trade employs 250,000 hands, 
jnclading women and children. 

‘The United States own no fewer than 669 mills, which pro- 
duce over forty-eight million dollars worth of paper perannum. Of 
these, 179 (or more than one-fourth) are to be Found in New York 
State alone, 

Inthe United Kingdom there are 385 mills, working 526 
machines. These produce 350,000 tons besides 10,000 tons of 
Hand-made, in all, say 360,000 tons, valued at £16,000,000. Of 
this production Great Britain exports 16,000 tons, but she imports 
24,000 tons, so that she consumes 6,000 tons, more than she 
produces. 

A German savant informs us that the various nationalities, 
ennsume paper as follows:—-the Russian 1 tb por head, the 
Spaniard 1} lbs, Mexican 2 Ibs, the Italian and Austrian 5 Iba, 
the Frenchman 7 tbs. the German 8 lbs, the American 10} Ibs, 
the Englishman 11} Ibs. 

The total Capital evgaged in the Paper Trade is nearly fifty 
million pounds, of which three-fourths represent plant, and one- 
fourth working capital. 

Te is remarkable that America manufactures all her paper on 
the machine, and does not own one mill for Hand-mades. Their 
very best qualities are thus made. Their best, however, bears no 
comparison with paper like Whatman’s Saunders’ Hodkinson’s, 
and othere, and they annually import large quantities of these 
makes, while the various attempts they have made to oust English 
hand-mades have met with complete failure. 

India consumes a very large quantity, the imports into 
Calcutta for 1883, being—Printing Paper 3,200 tons, and Writing 
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Paper worth 8} lakhs of Rupees, Of this the larger proportion 
was English-made, a considerable quantity, however, being from 
the Continent, Germany and Belgium in particutar. 

‘Our focal mills at Bally and Titaghur, were not the pioneers 
in this branch of ojvilization. A mill existed for many years at 
Serampore (hence the common name of “ Serampore Paper "), and 
we well recollect seeing the silent and rusty machinery as far back 
as 1864. The Local Mills manufacture Brown, Half Bleach or 
“Badami,” White and Colored Printings, Blottings, &. On these 
the mills find work enough and to spare, large orders being given 
by Government alone, In the first of these (Browns) they have 
driven Europe-made papers entirely out of the market ; their 
Coloreds and Blottings meet with a limited demand ; while their 
Printings aro used freely, and are of fair quality. 


D, M. TRAILL, 
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THE FORMATION AND PROPERTIES OF HUMUS. 


The black organic matter of soils called humus is due to the 
decay chiefly of vegetable matter. This decay is brought about 
e attacks of moulds and bacteria, the former alone causing 

ty production of dark-coloured matters. P. A. KostrTomEry 
bas recently been investgating this subject, and has been exper- 
jmenting with various kinds of vegetable débris, e.g, grass, Oak, 
Elm, and other leaves. He found that as these matters decayed, 
there was invariably no loas of nitrogen. Now grass and leaves 
contain proterus, and these decompose into ammonia, a gas which 
artly consists of nitrogen, and since there is no loss of nitrogen, 
it followa that the ammonia must be reconverted into other sub- 
stances, and this appears to be done by the agency of living 
organisms, which find their nourishment in the decaying matter. 
Ammonia and similar substances serve a3 nutriment to moulds, 
in the protoplasm of whieh their nitrogen is stored up, and this 
decomposing in its turn serves as food to bacteria, which still 
retain the nitrogen in proteid combinations, The soil, with its 
Tetimated 60,000,000. of organisms per gramme, must contain 
moch nitrogen in the proteid form, and one set or other of n- 
isms will predominate according to variation in the conditions, 
Ih acetal; the first development in decaying vegetable matter 
ia that of bacteria, he medium becoming ‘acid; then follow the 
‘of these bacteria, the ammonia produced neutralising the 
i, and moulds growing in the neutral medium; afterwards 
bacteria and moulds develop together. Thus, humus always 
contains easily decomposable matter, and consequently, the rate 
of decomposition observed at any period of the decay is about 
the same. In humus produced above the water-line, all trace- 
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of vegetable structure is destroyed by the leaves being gnawed 
and passed through the bodies of earthworms, caterpillars, wire- 
worms é&c., under the waterline, the vegetable structure is pre- 
served, and peat results. Experiments with dead leaves pulverised 
by the action of these animals, in comparison with the same leaves 
not attacked by them, show that little or no influence on the 
on the rate of decay results from their action, After passin; 
through their bodies, the organic matter is still fit to nourisl 
moulds and bacteria, and when these have multiplied sufficiently 
to accumulate a fresh stock of protoplasm, the earthworms, &., 
attack it again, and so destroy all trace of structure. The soil of 
black lands is permeable to a small depth only by water, and this 
circumstance retards decomposition, ana accounts for the accumu- 
lation of humus. The decay of humus is fastest in the best 
drained and most open soils ; for this reason, the presence of clay 
in a soil promotes the accumulation of humus, Woods promote 
drainage by loosening the soil and abstracting water, and hence in 

lantations the accumulation of humus is retarded, and the earth 

ecomes lighter in colour. Inferior organisms are a means of 
diffusing organic matter throughout the soil—the mycelia of 
fungi, for instance, growing on a dead root, ramify laterally, and 
thus carry organic matter a little outward ; succeeding organisms 
extend this action, and the soil becomes darkened ia proportion. 
The humic acid of black soil is almost exclusively in combination 
with lime; this lime is, according to KostyTcHErr, carried to the 
insoluble humus as acid carbonate dissolved in the water, 
and the acid carbonate is decomposed by contact with the moist 
humus, KostyrcHErr is a member of the Society of Naturalists 
of St. Petersburgh, and his paper, which is a long one, has been 
reproduced in several of our German contemporaries. 
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FORESTRY IN NORTH AMERICA. 
Parr I. 


The following is a somewhat abbreviated translation of 
a paper on the North American Forests, which haa been 
lately read by Sir Dietrich Brandis before the Natural History 
Society of Bonn. As the sources of his information, the writer 
refers to a number of recent publications on North American For. 
estry, the chief of which are “A report on the Foresia of North 
America” by ©. 8, Sargent, Professor of Arboriculture in Harvard 
College, 1884, and Dr. Mayr’s “die Wuldungen von Nord Ameri- 
kha” Munich, 1890. The first part of Sir D. Brandis’ paper is 
occupied by some criticisms on Dr. Mayr’s generalizations from his 
observations in America; and few men have such wide experience 
in observing forest vegetation as the former head of the Indian 
Forest Department and would be sooner able to detect a generali- 
zation from incamplete data. 

Dr. Mayr is the son of a State Forest Officer in Bavaria and 
after studying Forestry and Botany very thoroughly at Munich, he 
was in 1885 sent to North America by the Government of Bavaria, 
to observe, at different ages, in their native forests, certain impor. 
tant trees, experimental plantings of which have been from time to 
time made in Germany. After spending seven months on these 
researches and afterwards extending his tour fbrough Japan, Java, 
Oeylon, and northern Hindustan, Dr Mayr returned to Germany in 
1888, and was shortly afterwards appointed Professor of Forestry « 
aud Forest Botany at the College of Agriculture and Forestry at 
Tokio in Japan. ‘ 

This gave Dr. Mayr a second opportunity of visiting North 
America, and during these two visits, he twice traversed the 
country from East to West, and also journeyed from Canada to 
Florida, and from Vancouver's Island as fara Mexico, 

Besides Dr, Mayr's actual observations during bis stay in North 
America, he has made use of the rich material found in Professor 
Sargent’a work already referred to, and also of the Annual Reporta 
of the United States Agricultural Department published since 
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1877 in Washington, which give much information regarding the 
North American Forests. 

‘The Forest Bureau of the Ministry of Agriculture was founded 
in 1876, and Dr. Franklin Hough was the first chief. He was 
succeeded in 1886 by Berhard Fernow, a Prussian trained forester, 
who is still at the head of the United States Bureau of 
Forestry, Fernow, in 1889, published in Freuch a short account 
(43 pages) of the Forests of North America, to accompan: 
the Borst collections intended for the Puris Exhibition of 1889, 

Dr, Mayr treats of the demands of the more important North 
American trees as regards climate and soil, with @ summary 
account of their anatomical structure and of the ghssical and 
technical qualities of the most important woods. He also gives 
lists of destructive fungi and insects which he observed on differ- 
ent species, The book has made a considerable stir in the United 
States, and some criticisms regarding the account of some of tho 
fangi described by Dr. Mayr have already appeared in Garden 
and Forest, 1890, p. 627. 

We now come to the generalizations which Sir Dietrich 
Brandis has controverted. 

In Mayr's introductory chapter, entitled—General notes on the 
conditions of existence of Foresta—we find the unsound statement 
that evergreen broad leaved forest (not coniferous) requires a 
higher winter temperature than deciduous forest ; and, again, 
deciduons vegetation is always absent in tropical countries on 
account of the uniformity of the climate throughout the year. 

If Dr. Mayr had visited the forests in the very hot, damp 
countries of Burmah and India, he would have noted that deciduous 
broad leaved forests form the most important forest area of these 
countries. The teak and a number of allied trees lose their leaves 
from December to February, and the new foliage only appears in 
May or sometimes in April. Extensive tracts of deciduous forests 
withou: teale are also found in these countries. ‘The evergreen 
broad leaved forest is only found in the dampest parts, on the 
ridges and slopes of the mountains exposed to winds from the 
Bea, in damp valleys, or in deep and vory moist soil. 

This distinction between _deciduons and evergreen forest is 
of the greatest importance in Indian Forestry, as forest fires rage 
through the deciduous foresta at the hottest pried of the year 
whilst they only damage the fringes of the evergreen forests. 
‘The trees in the deciduous forests are leafless, but not on account 
of the cold, for although the temperature ‘is lowest in January, 
yet March and April are frequently the hottest months in the 
region referred to. Itison account of the dry season that they are 
Jeafless ; these facts aro also given by Junghulin in a work frequent 
ly quoted by Dr. Mayr about Java, where it is the teak forests in 

e eastern part of the island that lose their leaves annually in thee 
driest months beginning with July, but become green again in 
March and April at the endof the rainy season. In India, it is the 
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degree of humidity and not the temperature which causes the 
broad leaved forest. In many valleys of the Yomah inountains in 
Pegu, the northern slopes are covered with evergreen forest, whilst 
the southern slopes bear the far more valuable deciduous 
forest, containing teak. In the same way the Ghat mountains on 
the Western coast of India, contain vast areas of valuable deci- 
duous forests with teak at the foot and lower parts of the chain, 
where, in the absence of any shade, the heat is intense from 
January to May. In damp valleys, we may find the evergroon 
forest low down the hills, surrounded by deciduous forests, which 
extend higher up on the dry slopes and ridges and with the mass 
of evergreen forest in the cooler and damper atmosphere of the 
higher slopes up to the crest of the mountain chain, A 
ming over the ridge into a drier region, the decidu 

forest re-appears, similar phenomena being found in India beyon 
the Ganges. It is hence clear that Dr. Mayr’s statement on page 
10 of his book, that deciduous forest is always wanting in tropical 
countries, is not at all true, Sir D, Brandis maintains that 
similar phenomena are found in other parts of the world besides 
Asin and cites cases in Brazil, Venezuela and tropical Africa, for 
which sce Botanische Zeitung, 1876, p. 88. , 

These deciduous tropical forests are termed by Drude in his 
new manual of Geographic Botany, p. 254, as tropische regengriime 

; tropical monsoon green Forests. America is much richer 

than Europe in forest trees, for, compared with our 52 genera and 
158 species, Sergent's Catalogue for 1888 of forest trees of 
North America, exclusive of Mexico, includes 188 genera and 412 
species of forest trees, only a few of which are, however, of com- 
mercial importance. According to Fernow these are about 30 to 
40, of which only 10 or 12 are brought to the market to any great 
extent. Several new species have been discovered since 1883, and 
a good part of the northera forest tract near the Pacific is not yet 
thoroughly explored. 

Sergent’s 412 species, including all species in British 
North America, given by him in another list, may be classified 
according to their Geugraphical distribution, as follows :— 


Atlantic tract vee V6 
Pacific, ‘ ss 106 
Species common to both tee se a 10 

Species of the middle tract of the Rocky Mountains and 
border regions... a aa . 46 
Tropical species near the coast of Florida... 74 
412 


The trees common to the Atlantic atid Pacific tracts are 
as follows —~ , F 
Betula papyrifera. 
“Poptlus tremuloides 
», balsamifera, 
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Picea alba 
Pyrus jambusifolia (resembling onr Mountain Ash.) 
Salix nigra. 

Do. longifolia 

Do, amygdaloides, 

Juniperus virginiana, extending from New Brunswick to 
Florida and in British Columbia, Colorado, Nevada, &. 

If we omit the 74 tropical species, we get 338 species in 
the United States, against 158 in Hurope. 

Sir D. Brandis considers numerical comparisons as misleading, 
as different authors do not recognize the same trees as independent 
species and it is hard to distinguish always betweon shrubs and 
trees. It is moreover clear that we may consider North America 
as richer than Europe in Forest species. Brandis here states that 
number of American forest genera existed in Europe in tertiary 
times, but have since disappeared. 

‘At present the following are known Gymmnocladus Kamomehi, 
Liquidamber, Panera, Carya, Chamecyparis, Taxodium Sequoia 
‘and Pinus, section Tada, ‘The only genera of European trees not 
found in North America are Ceratonia, Laburnum, Olea, Syringa, 
Laurus, whilst many species common to both countries are now 
only found in Europe south of the Alps, 

One might therefore suppose that north of the Alps they were 
extirpated during the glacial period, being still able to maintain 
themselves to the south of the Alps. These species at present are 
distinguished under different appellations, but Brandis considers 
the characters of difference not sufficient to separate them, as has 
been recently demonstrated by Fliche in the caso of Ostrya 
virginica (1). : 

The following are suggested as instances and it is noteworthy 
that all six are found throughout the Atlantic region from north 
to south, 

1. Cercis Canadensis L.=Siliquastrum 1. of the Medi- 

terranean region. 

2 Diospyros virginiana L.=Lotus L., perhaps introduced 

into the Mediterranean region, but indigonous in Weab. 
Asia to N. W. India, 
3. Celtis Occidentalie L=australis L. Mediterranean re- 
gion and West Asia, 
Platanua Occidentalis L=Oriontalis L, Eastern Medi- 
terranean region. 

8. Ostrya virginicu Willd=carpinifolia Scop. Medi- 

terranean region. 

6. Castanea Americans, Mich= vulgaris Lam, Mediterranean, 

la Tipifore ond B papyrifra a 

Bet ‘opulifera, . papyrifera also greatly resemble: 

B.aiba and pubesens of Europe 0 f 
ur former dit, zt 
an Nee ea lope dt gener Ortrys, ulletin dela Sooiété botanigne- 
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Engler’s “ Evolution of the Vegetable Kingdom” gives much 

that is of interest:in the evolution of the extra tropical Hemisphere, 
‘but many doubtful points must be cleared up before we can under= 
stand the connection between European and North American 
Forest flora, Dr, Mayr divides the forest flora of America into 


4 beads— 
‘A. Atlantic region forest flora, 


B. Prairie a) 
GC. North moon 
D. Pacific » ” 


‘ A extends from the Atlantic Ocean up to 95 degrees Went 
longitude, and includes a small tract of tropical forest at she 
northern extremity of Florida, rich in many species common to the 
West Indies, but of little importance in forestry. This foraia 
really tropical as Mayr states, being oarried to 25 degrees ors 
latitude owing to the heat of the Gulf stream. Sergent terms it 
emi-tropical, similar outlying tropical vegetation is cited by 
‘Mayr in the Riukiu Islands in Japan, and by Brandis at the foat 
of the Eastern Himalaya in lat. 28 degrees with a very damp 
climate and protected against winds from the north. 

Bordering on this small region of tropical forest, extends slong 
‘the coast of the Guif of Mexice and the Atlantic Ocean up to lat. 
86 degrees wide avrip of evergreen broad leaved forest, in which 
the dark green shining leaves of Magnolia grandiflora, several 
oaks, and the paler green-of the worth American laurel, Persea 
carolina, aro striking features. Mayr describes the bright green 
‘rrow-like leaves, several yards long, of Tillandia ueneides, whilst 
the space between the crowns of the trees and the soil is crowded 
with evergreen shrubs of all sizes, 

On raised sandy ‘hills the pine forest of Florida and the 
adjacent states extends northward into Georgia, South and North 
Carolina to lat, 36 degrees and west to Alabama and Miesissippi. 
The Southern Maritime Pine Belt (Sergent) extends far to the 
west of the Mississippi river. Pinue australia also vamed 
p. alustrios is the most valuable of the several species hore occur- 
ring on account of its splendid timber, and yield of turpentine, 
The reddish heart wood of this pine is used for furniture and cabi- 
net-making throughout north America and exported in large 
quantities to Europe under the name of Pitch Pine.” 

Quite another species, however, Pinus rigida, which is abund- 
ant in the northern Atlantic States, bears the name of Pitch 
Pine in America and is there almost exclusively used for fuel. 
‘The seal for planting out this inferior spocies in ‘Germany is prob- 
ably due toa mictake in nomenclature, Pinus australia isa 
comparatively slow grower, whilst the Loblolly Pine, Pinus 
Toda and Pinus ta are of quicker growth and if the pres- 
ent absence of forest management continues, they will endanger 
Pinus awstrabie which, owing to its fine ‘durable timber, is in 
great demand, According to Fernow, the mean annual local 
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value of the production of turpentine from these southern forests 
amounts to § million dollars or £1,675,000. ‘The extraction of the 
turpentine is of the roughest nature, much material is wasted, and 
more wood is annually destroyed by resinage and fire, than is 
utilized as timber. Large areas of the forest are annually des- 
troyed by fire. A fourth species which is coming in from the north 
ad replacing P. australis, where the latter has been extirpated, 
is P. mitis with two and rarely three needles and, according to Mayr, 
‘agreeing anatomically with the three-needled pines and with which 
i6 has also the eommon property of reproducing itself up to a dia- 
meter of adecimetre from dormant buds, close to the point of 
section. 

Tn the southern, warmer parts of this Pine tract, a small palm 
Sabal serrulata with fanshaped leaves, and stems creeping 
along the soil, forms a useful soil shelter in the Pine woods thin- 
ned by fire and pillage. This will not, however, in Mayr’s opinion, 
hinder the eventual destruction of these valuable forests, and 
‘ao one will believe, 50 years hence, that the broad sandy deserts of 
the Gulf States, whiter than snow with sand driven about by every 
wind, once contained magnificent trunks of the best pine in the 
whole world. From observation of the different species of Ameri- 
can southern pines, Mayr laysdownas a general law that in the 
south grows the heaviest pine wood most rich in turpentine, 
whilst as we proceed northwards these characters get poorer 
until the most northern of all pines, P, strobes, yields the light- 
est wood, and is not particularly rich in turpentine. He also 
states that the length oF the needles decreases towards the north 
as warmth and humidity decrease. 

These assertions are only made by him for species of the 
Atlantic region of North America. As a comparison Brandis gives 
the following table for the Pines of India :—~ 


i 
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It is remarkable that P. Merkusii has the heaviest wood 
and except for P. longifolia, the longest needles. 

Pinus excelsa and Gerardiana are pretty nearly alike in 
heat requirements. P, eacelew grows naturally from above 8,000 
feet to the highest tree limit, where it forms large forests and 
attains a great size. As the species can exist under different 
climatic conditions and ix an invasive species, it has extended far 
beyond its original home. The trees bear sced young, and in 
large quantities, and they have large wings and ‘thus are blown 
to considerable distances, whilst the young plant is very robust 
and can do entirely without shelter, go that it has spread over 
grassy slopes, wherever there are not too many sheep and goate, 
and where the grase is prac’ from the annual fires, and has 
‘covered vast areas with secondary forest. 

Tt is remarkable that this tree (also found between 3,000 and 
6,000 foot in Macodonia) succeeds admirably throughout Western 
Europe, whilst P, Gerardiana, which flourishes in the driest 
‘and most remote parts of the Himalaya ina climate most resem- 
bling that of Europe, requires shelter in Germany. 

"Pinus excelsa has longer needles than P. Corardiana, but 
a much lightcr wood, whilst neither species requires a large degree 
of heat. In Europe, the uorthern Pinus sylreotris and the south- 
ern Pinus halepensia, resemble one another in length of needles 
and in specific weight of wood. Any connection between climate, 
length of noedles and specific weight of wood can hardly be 
established in any country. Pinus longifolia has longer needles 
and its wood a greater specific gravity than the sub-tropical pine 
Pinus Khasya, though it is indigenous in a more tomperate 
climate than the latter. The tropical Pine Pinus Merkusvi has, 
indeed, a heavier wood, but much shorter needles than P, longi- 


folio. 

fen tropical Pine P, Merkusii grows in the valleys of the 
great rivers of India beyond the Ganges, where the mean temper- 
ature of the warmest month is 84 degrees Fah. and of the coolest 
75 degrees, the absolute max. and min. in the shade being 100 
degrees and 59 degrees, The monsoon lasts six months from May 
till October, with a mean annual rainfall of of 500c. only 8 per cent 
of which falls in the six dry months. Here, in lat. 17 degrees N. in 
the Thoungyin Valley of the Burmese province of Tenasserim at a 
height of 180 m. above sea level, P. Merkussii forms extensive 
woods containing Dipterocarpus tuberculatus, and other trees 
of the tropical forest. 

In his general chapter about the conditions for the existence 
of forests, on page 7, Haye says that no pinc forests occur in 
tropical vegetation and if pines extend to the tropics, they are 
only found by reason of their altitude, in sub-tropical regions, 

This statement does not agree with the above description of 
the two-needled pine P, Merkuseti in the tropical forests of Bur- 
mah and Siam. 
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In connection with hie description of the forests of the South 
‘Atlantic States, Mayr, p. 104, maintains that oranges and grapes 
end in general all fruits are better favoured and richer in aroma, 
the drier and warmer the climate may be; naturally up toa 
eartain degree. In Japan, Ceylon, Honolulu and Java, oranges 
and grapes grow as well as in Florida, but as regards flavour they, 
according to Mayr’s taste, are much inferior to those growing in 
the dry warm continental climate of the Mediterranean coasts, 
Afghanistan, China and California, It is quite true that oranges. 
have not the same excellent flavour in every country in which 
they thrive. In Hindustan and northern India, oranges are pro- 
duced nearly everywhere, but only inn fow places are they so 
‘excellent as to become a considerable article of trade. One place 
js Delhi, with a dry, hot climate, four month’s temperate season 
from November till February, with 59 degrees and 98 degrees 
Fah, asthe mean temperature of the coolest aud hottest months, 
January and Juve, a nine month’s long dry season in which 
the mean relative humidity is under 50 per cent and sinks to 
38 per cent in April, and a mean annual rainfall of 27 inches, 
the men relative humidity of the three rainy months being 
-65-68 per cent, A second place is Nagpur, the centre of 
-Hindustan, always hot. December is the coldest month with 
a mean temperature of 67 degrees, May is the hottest month 
with 93 degrees, eight months dry season from October till May, 
the mean relative humidity from March till May 98-32 per cent and 
only in the four rainy months considerable, 60-80 per cent. At 
this season there are heavy rains, with e mean annual rainfall of 
about 44 inches. These are the two examples of places with a 
ery hot, dry climate, which produce excellent oranges. 

As fine, if not finer, are however the the oranges produced in 
the extensive orchards at the foot of the Khasia mountains, under 
‘the well-known station Cherrapunji, which has the highest annual’ 
recorded mean rainfall in the world, about 600 inches. Cherrapunj 
4,452 feet above sea leavel. Shalla, where the oranges grow, is at- 
‘an altitude of about 980 feet with an annual rainfall of about 200 
inches. The dry season here is short, from November to February 
and the rainy season lasts 8 months. ‘The trees are neither grafted. 
mor manured, and yet the oranges are finer than those which are 
cultivated with the greatest care in the gardens of the Riviera 
and Provence. They ripen in December and January, and the 
wale of the oranges eld every year in Caloutta (distance 450 
km.) is from £15,000 to £20,000. Another country with a 
yery damp climate which produces excellont oranges and 
supplies Rangoon, exists ion the Karen mountains eastwards 
of the ‘Sitanj river with a-mean annual rainfail of about 400 ¢, 

‘Thus in Esst India, oranges attain perfection in very hot 
and dry and also in very moist olimates, so that May's dictum 
will not hold good, et any rate for this country, that the beat. 
oranges are only produced in a dry, hot climate, 
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. , Toreturn to the southern Atlantic forest flora, Mayr ples 
clear description of the deciduous swamp Cyprees, (Tasodiwm 
distichum), the giant cedar of the East, a8 it is called. In the 
southern Atlantic States, this remarkable iree forms pure woods 
of large extent in lowlands which are inundated several times 
in the year, the fat, umbrella-shaped crown, 130 feet above the 
und, in November reddish brown with the atom tint of the 
foliage, with the bright green Tillandsia usneciides hanging from 
the atems, The base of the Tacodium, as of other trees which 
grow in these swamps, Liquidambar, Nyssa, Frowinus, bulges 
out like a bottle. From the roots of the Tazodium a number of 
hard, pointed, outgrowths project, called the knees of the ewamp 
cypress, which apparently have the function of assisting the 
aeration of the roots, The bottle-shaped swelling of the lower 
part of the tronk has also possibly a similar purpose, From the 
swollen base # clean straight bole rises to a considerable height, 
In the southern Atlantic States, also flourishes at its best, 
the red cedar, Juniperus virginiana, the light, aweet-scented and 
very durable wood of which forms the framework of our pencils. 
The Sawmills which saw up the wood for European consumption in 
Pencil manufactories, are chiefly in northern Florida and in 
eastern Texas, where the tree attains a height of nearly 100 feet, 
Rightly does Mayr insist_on the important circumstance, alread 
known though Professor Sergent’s works, and earlier still, that this 
Juniper grows under very varying climatic conditions, extending 
from hot, winterless Florida ‘to the oold coast districts of New 
Brunswick, and from the damp Atlantic coast to 100 degrees 
W. longitude, in the prairies and in the western half of the 
continent, from the Rocky Mountains in Culorado to British 
Columbia, However, as one might expect, in the northern parte 
ofits range, as wellas in the dry climate of the prairies, it 
grows hardly larger than does the common European Juniper, 
The greatest in extent of all the classes of forest in the Atlan- 
tic States is the deciduous broad-leaved forest of the temperate 
region. This extends up to the great northern lakes, but on the 
sandy deposits near these lakes, as well as near the sea coast, it 
inreplaced by extensive Pine Forests. Pines are also found 
on saudy soils in the mountains, Mayr distinguishes two great 
sub-divisions of the broad-leaved forests: a southern half, extend- 
ing to north latitude 39 degrees ; and a northern half above that; 
and in each sub-division he further distinguishes an eastern, central. 
and western or prairie tract. In the middle Pert of the southern 
tract the deciduous forest is best represented in the couni 
wost and south from the Alleghany mountains, in “which 
the warm damp south wind Penetsetes a broad arm of the 
Mississippi Valley. A number of Oaks, species of Carya, two Wal. 
nuts, the Chestnuts, or, according to a phrase introduced by Mayr, 
the heavy seeded trees, are better represented in the south, whilst 
the cooler north is the home of light seeded species, chiefly Maples, 
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Birches and Elms. Everywhere this deciduous forest is distin- 
shed by a great variety of species. In its best parts the 
fer species grow vigorously and attain incredible dimensions, 
eo Hi several species of Carya, are from 100-180 feet 
hhigh, with diameters exceeding 89 inches and with clean boles: 
Jike pillars, ‘The black Walnut, Juglans nigra, attaina, according 
to Sergent, a height of 146 feet; and the Scarlet Oak, Quercus 
eoccined, 177 feet, 
| The Tulip tree, Liriodendron tulipiferwm, named the yellow 
‘Poplar, and much planted out in parks and pleasure grounds in 
Europe, attains a height of 197 feet with a diameter of 13 feet, 
It grows rapidly and its light soft wood is much prized. 


(To be continued.) 


. REMARKABLE INSTANCE OF A FOREST FIRE 
CAUSED BY SPARKS. 


On the 6th of July and just before the rains set in, whilst 
Deodar trees were being felled in the Kamari Block of the Deota 
forest, Jaunsar Division, School Circle, N, W. P., a rather unusual 
ease of fire occurred, the particulars of which are stated to be 
as follows :— 

In the first place it should be noted that the geological form- 
ation of that portion of the Deota forest consists of quartz and the 
place when the trees were being felled has a gradient of about 45 
degrees, 

On the felling of a tree, a large rock is said to have become 
detached which rolled down the steep slope, and at a place situated 
about 100 yards below, it appears to have struck another quartz 
rock, ‘The rock seems to have been covered with dry grass and 
‘Deodar needles and immediately on the collision taking place, the 
felling men observed smoke rising from the place, and when the 
got down they found the grass on fire, but managed to extinguis! 
it, but not ll about 50 square feet had been burnt, 


‘A fow days afterwards the case was enquired into on the 
ground by the Forest Ranger in charge aud subsequently by me, 
and the following conclusions have been arrived at. As thore is no 
path near the place, and it being also highly improbable that any 
aie would indulge in the heinous offence of smoking just below a 
place where trees were being felled on a slope of 45° degrees, it is 
Frost probuble that the sparks caused by the falling rock striking 
the othor led to the ignition of the grass and deodar leaves, 
and that therefore the statement of the felling men is probably 
correct. 
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An old contractor who has boon employed for 25 years on 
these works also informs me that o similar case occurred some 
years ago whilat his men were employed in felling Chir trees on & 
steep slope near the Tons river, so that it is just possible that the 
falling of stones may probably account for some of the unexplained 
outbreaks of forest fires, 


Auguat Stet, 1891, B Mes. M. 


B44 FORESTRY IN KASHMIR, 


FORESTRY IN KASHMIR, 


‘We have received a “ Report on the Forests of the Jammu 
and Kashmir State for ten years, commencing from Sambat 1937 
to 1946 both years inclusive,” compiled by Diwan Amar Nath, 
(uct Forest Officer. This being intorpreted means from 1880 to 
1889, A. D. 

Diwan Amar Nath took over charge of the Forest and Timber 
Departments in October, 1890, and in six months produced the 
report under review, so he lost no time in his endeavours to throw 
light on the peculiar transactions of the timber dealers in Kash- 
mir, Ho found disorder and confusion reigning supreme, records 
and papers scattered over several offices of the State, and nearly 
four hundred files pending disposal. 

As regards their produce, the reserved forests of the State 
arc divided nto two classes, Tha first category includes all 
timber producing tracts, the principal trees bein; ‘Deodar, Pinus 

ifolia, P. excelsa, P. Gerardiana, Shisham, Toon, Moru Oak 
and Box ; the second class includes fruit bearing trees, medicinal 
herbs, ‘ tranger mall, which nppears to be the fruit of sundry 
wild plants, pasture lands, and several kinds of inferior wood 
technically known as ‘ Banesari,{and mostly used as fuel. 

Nothing whatever is known as to the area of the State Forests; 
and Diwan Amar Nath experienced much difficulty in ascertain- 
ing even the approximate length of the timber yielding tracts. 
‘He makes an attempt, however, and gives the names of the prin- 
cipal tributaries of the great rivers down which timber is floated, 
Thus the Jhelum river ie credited with nine tributaries down 
most of which logs or scautlings cau be successfully conveyed, the 
Chenab with five, the Jammu Tawi with six or seven, the Ravi 
with aix, and the Ujh with seven, 

‘A commencement of a survey has been made and an Over- 
seer with nine subordinates has been deputed to prepare maps of 
some of the forests and of game preserves, “in order to fix their 
oundaries as correctly as possible ina cursory manner.” But 
the Diwan clearly foresees that in order to secure good manage- 
ment of his forests, it will be necessary to appoint a trained Forest 
Settlement Officer with sufficient stalf to carry out these duties 
and he also desires to obtain the services of at least two trained 
Bangers, and ton Forestera. He also makes the seneible proposal 
that three or four students should be sent every year to the 
Dehra Din Forest School. We must congratulate the Kashmir 
Durbar on having obtained the services of an energetic Forest 
Officer from the Punjab as Conservator, and we feel sure that if 
he can succeed in cleansing the Angean stable, great strides will 
be made in Forest conservancy and administration. But it will 
be up hill work at first, and nothing but earnest support from a 
powerful durbar will enable him to carry out the necessary 
reforms, F 
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The management of the timber department evidently leaves 
room for improvement as the following remarks show :— 

“ There is a bad custom prevailing in this department, accord- 
‘ing to which an imaginary measurement of timber at the time of 
‘its collection from a river is entered'in the registers by the Mahal- 
‘dar which is nearly 25 per cent. less than tha actiial quantity, 
‘consequently when the time for sales comes, a second measurement 
‘becomes a matter of necessity. This custom, which is a fruitful 
‘source of dispute and dishonest practices on the part of the offici- 
‘als is alleged to have its existence in the fact that expenses of 
sBooting and salving timber are economized, but it cannot be too 
‘strongly deprecated for obvious reasons. It is therefore, import= 
‘ant, to rule that as soon as timber is salved in a river, its correct 
‘measurement be at once entered in the register kept for the pur- 
pose, and that in future the salvage wages he paid after deducting 
‘25 per cent. from the real measurement, or, which amounts to the 
‘same thing, wages be reduced proportionately instead of, as now, 
‘reducing the actual quantity of the timber salved and fullyshown 
‘in their books. 

‘No attention is paid to classification of timber and arrang- 
‘ing it according to its class or quality, it being kept in a promis- 
‘cuous heap or scattered in a most irregular manner ; considerable 
‘difficulties are experienced at time of eales owing to this defect, 
fond purchasers not unoften get opportunities of taking away 
‘auperior and leaving behind inferior timbers. Consequently, the 
‘State endeavours to effect a wholesale bargain, and as such pur- 
‘chasers as would buy the whole stock on a river are rare, no com- 
‘petition is attained, and as @ natural consequence, prices remain 
‘low, Thon. the purchaser insists on giving Hundis in payment for 
‘timbers which the State is compelied to accept for want of com- 
‘petition ; and as it is seldom that all of such Hundis are realized 
‘on maturity, large sums remain outstanding, so that a number of 
‘uncashed Hundis is still lying in the State Treasury. It is there- 
“fore, in my opinion, highly important to introduce a classification 
‘and eales of timber in the manner in vogue. with the Forest De- 
‘partment of the Punjab, 
sec AtR® tims amounting. to several lacs of rupees hare been 
sadvanced fo State Forest Officials from time to time for cutting 
sand floating down timber from the Hills, but I think very few of 
sthem have adjusted their accounts satisfactorily. I would, 
«therefore, beg to suggest that the “ Adalat Tasfiya Bakaya may 
sbe instructed to collect these outstandings ‘which the Forest 
Department may be able to prove against defaulters.” 


‘As usual most of the zomindars set fire to their pasture lands 

in the summer to secure luxuriant grass in the rainy season, and 

reat damage ensues to the forests thereby. The present reporb 

Seals with this subject and makes proposals to stop the practice 
for the future, 


ary) *poitedray I ead, 


Phe produce of the forests of the second category is what wa 
eall minot forest produce, and @ list of the articles exported ia 
Appended as given in the original, with original spelling. 


« Produce of Forests of the Second kind. ; 


“The produce of these Forests is of several kinds such ae modi- 
“einal herbs, flowers, fruits, roots, grass, &c. I may add that 
“there are two kinds of forest produce. 

‘First. Articles produced in Kashmir and its adjacent moun- 
‘taine, and secondly, those produced in Jammu Territory, the cli- 
“mate of which dogs not materially differ from that of the Punjab. 


Articles produced in Kashmir and ita adjacent mountains, 


1. Banafeha (violet) it grows profusely in the spring, 
2) Kahzaban, it grows in rainy season, . 
3. Bhidana, is the seed of Quince fruit, which is abund- 
7 antly cultivated in gardens, but does not grow wild 
so plentifully. 
4, Zecra (Cumin) white and black, it grows abundantly 
in the Forests of Kashmir in spring. 
5. Guchhian, grows in spring and rainy season. 
6.jKooth, it is the root of a small plant which grows on 
‘the top of mountains and is collected in the months 
‘of Bhadoon and Assoj. 
7. Kour, is dug from mountains in the rainy season. 
8 Dharekari, it is a small plant, the root of which is dug 
out in rainy season. 
9, Malin, this is @ amall plant which is cut in the months 
of Assoj, Katik, Chait and Baisakh, 
10, Rasnuot, itis prepared by boiling the root of Kanbel 
it. 


b 

11. Honey, is obtained from bee hives, 

12, Wax, is part of the bee hives. 

18. Dandasa, is the bark of Walnut and Soapout trees. 

14, Walnut, also grows wild in great abundance. 

15. Unab, is a big tree and bears fruit in rainy season, 

16, Soranjan, is dug from moist soil in the months of Asso} 
and Katik. 

17, Dbup, like Kooth Root, is dug out from mountains at 
‘the close of the rainy season. 

18, Harvi, is also dug from mountains as Dhup, but is a 

oison. 

19. Wild Ginger. 

20. Tuz, which is also called Bhoj Patter. In the 
months of Assoj and Katik, the bark of the treo is 
pared off 

21, Revas, grow in spring. 

22. Bartang, grow in Assoj and Katik. 

28, Panuk Mul, grow in Assoj and Katik. 
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24, Kanoucha, grow in Baisakb, 
25. Warch, grow, in the month of Asaoj. 

26, Aftimun, grow in the month of Ass0j. 

27, Kasue, grow in the month of Assoj 

28, Ravand, (rhubarb) grow in the month of Assoj, 
29, Uskhuddus. 


‘Articles produced in the Jungle of the Jammu Province. 


1, Amila, it ripens in the months of Assoj and Katik. 
2, Balela, this tree bears fruit in the month of Katik, 
8, Halela, ditto ditto ditto 
4, Ambultas, ditto ditto ditto 
5, Shell Lac, is a resinous substance found on several 
kinds of trees, 2 
6. Retah, Soapnut, this treo bears fruit in the months of 
Chit and Baisakh. 
7, Anardana, fruit of wild pomegranate and is taken out 
in the months of Assoj and Katik. 
8, Kishta, this fruit is taken from the tree in the months 
Jaith and Har and dried. 
9. Naspal, is the peel of wild pomegranate. 
10. Gillow, is a creeping pleat which is cut in the months 
of Agsaj and Ket, 
11. Harmal, grow plentifully in the Forest. 
12. Bill Kath, is taken out from the fruit of Bill tree in 
the months of Assoj and Katik, 
13. Kesu, are the flowers of the Dhak tree. 
14, Malkungni, is the fruit of a tree and ripens in the winter 
months. It is of redish colour, 
15. Wawring, is also fruit ; but of a blackish colour, and 
ripens in winter months, 
16. Taj, is the bark of a tree. 
17. Meda Sak, is the bark of a tree, 
18, Baroza, gum of Cheel tree. 
19. Chalwa, is the fruit of Cheel tree, 
Besides these there are several other aurts of fruit, such 
‘as Apples, Pears, Peaches, Soar , Alucha, Mul 
berry, etc. which grow wild in the Forests, 

‘Under the existing arrangements, the Zemindara collect 
‘the above mentioned articles from the Forest at proper times and 
“gensons of the year, and sell them at their own will; no interfer- 
‘ence is made by the Forest Department in their doing so and 
‘they have only to pay certain fees due thereon, with the exce 
‘tion of Kooth, Kour, Dharekari and Bhoj Patter, which are the 
‘State Monopolies and are therefore taken from the people 
‘employed for the purpose of collecting them, on payment of 
‘fixed wages,” 
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We recommend the identification of these articles of Forest 
produce to such Punja Forest officers as take an interes: in tbe 
subject, 


‘We note that there are large grass preserves in both Jammu 
and Kashmir, the grass from which is used in the State stables, 
‘put Zemindars ate allowed, apparently, to graze their cattle in 
them on payment of dues. 


‘We shall await with interest the future reports of the Kash- 
mir Forest Department, and we have to thank Diwan Amar Nath 
for an interesting account of the present working of the Depart- 
ment. The financial capabilities of the Kashmir forests under 
such management as they have received during the past ten years 
are shewn in the statement accompanying the report, The result 
is as follows :— 


Revenwe.—Timber sales and a few other miscellaneous items 
Rs, 30,84,731-13-3. 


Expenditwre.—Spent on cutting and bringing down timber 
to depdts, salaries, and other itema Rs. 14,46,808-5-6, 


‘Thus there should have been oredited to the State Treasury, 
as net revenue, asum of Rs, 16,37,923-7-0, daring those ten years; 
but, unfortunately, it appears that no less than Rs. 10,24,828-9-0, 
is outstanding revenue, not yet collected ; hence the. actual sum 
Bhaeed in the State’s coffers is only Rs. 6,13,094-14-9, or about Ra. 

1,800 a year, on an average, instead ofa Jakh and sixty thousand 
as it should have been. Out of this total outstanding, one man 
alone,—and let his name he immortalized in the pages of the 
“ Forester”—owes the State over seven lakhs of rupees! A 
wealthy debtor is Ganesha Mall, The other debtors must be very 
small fry eompared to him, 


THE FORESTER IS ABROAD! 


The Proceedings of the Royal Geographical Society for July 
contain a paper by Colonel T'anner of the Indian Survey Depart- 
ment on “Our present knowledge of the Himalayas.” It ends with 
the following paragraph : 

“ As a leat word I would say go by all means, very soon, before, 
in fact, all the beautiful trees in the land shall have been convert+ 
ed into Railway sleepers; visit the country before the beautiful 
camping grounds shaded by trees 600 yeare ol such as I now 
show (in pictures exhibited), shall hava been improved off the 
slopes of the Himalayas. The forester is abroad, and, under 
orders which he is bound to obey, he spares nothing.” 
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This adaptation of the old saying ‘the school master is 
abroad ' somewhat reverses its usual application. That old say- 
ing has usually been taken to mean—education is spreading — 
‘but here it seoms to be applied in a rather different sense for 
wanton destruction of foresta and camping grounds would nat ba 
the work of the ‘forester’ as we understand him. 

‘We should like to ask Colonel Tanner to explain what he 
means and to tell us to what part of the Himalaya he refers, 
Very possibly, to judge by his paper, he is talking of Kashmir, 
and perhaps he will be glad to hear that the ‘ Forester is abroad * 
in that State now, and that an energetic Indian Forest Officer 
has taken the Kashmir Forest Department in hand, to produce, 
wo may hope, some excellent results very soon. Colonel Tanner 
can hardly expect native hill States or even our own Govern- 
ment, to retain forests of old marketable deodars (we do not, of - 
course, refer to camping grounds but to forests) absolutely intact, 
in order that he and others may make pictureaque sketches to 
delight a London Society. What our own Government would do, 
and what we should hope all native Governments will do by 
degrees, is to work these foreats judiciously, so that they may yiel 
the yearly income that may justly be expected from them, at 
the Same time as proper provision is made to ensure reproduction 
‘and their maintenance permanently as forest, You cannot make 
omelattes without bresking egys and you cannot make the 
deodar forests give the interest on the capital stock without fell- 
‘ing trees. Colonel Tanner should have been more specific, and 
avoided generalizations which may be applicable to some local« 
ities bu¢ are certainly not so everywhere, 


THE NEW SUB-DIVISIONS OF LAND IN INDIA. 


The Gazette of India of August, has brought us the new 
Resolution of Government in the Department of Revenge and 
“Agricalture which enunciates the policy which is apparently to be 
followed in the future in regulating the Sub-Divisions of land, 
frous the special point of view of the supply uf forest and waste 
Jand material, 1y will not be uninteresting to our readers to 
reproduce the chief portiéns of the Resolution, whieh ought to 
go far to canvinee even the most sceptical of old Indians that. 
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Forest Officers are not always so completely blinded by the 
moecessities of finance and the beauties of a big surplus, to forges 
that the Department has higher aims than those of its balance 
sheet, and oan, when it chooses, consider also the well-being of the 
agricultural community, the protection of its cattle in seasons of 
famine, and the necessity of managing forests as much for the 
supply of the agricultural population of the neighbourhood, as for 
the wants of the railways and the necessities of the export trade, 

What is a fodder reserve? Thatis a question which we 
think must often have been asked: how often it has been 
satisfactorily answered, we do not know, but we do know that 
very hazy notions of its definition have prevailed in some quarters 
and that Forest (ficers themselves have sometimes been ab a loa 
to explain its meaning. If we mistake not, the first fodder 
eserves were those started in the N.-W. Provinces in districts 
otherwise devoid of forest lands, and that those areas were intend- 
ed chiefly to supply grass for the Commissariat and a small 
amount of fuel for neighbouring villages. They were obviously 
and clearly ‘ meadows, as. distinct from ‘pastures’ intended to 
supply cut fodder instead of grazing. Some people, however, did 
not hold these views of them, or did not understand the Circulars 
‘on the subject, and so failed to distinguish them from the more 
ordinary grazing grounds, The distinction has now happily been 
made clear and we are no longer likely to hear of fodder reserves 
in which grazing is looked opon as a possible usc, The following 
iy the text of the Resolution. 


Ina Resolution of March 1, 1883, the Government of India 
asked for the advice and co-operation of Local Governments as to 
the action which should be taken for the better protection of the 
cattle of the country during seasons of dronght, and at the 
same time indicated the general outlines of the scheme which 
appeared most likely to secure the desired result. 

2 This scheme, while secking to encourage the people to 
store more carefully the grasses produced in their fields, and, 
where possible, to store hay, had for one of its principal objects 
the extended growth and reproduction of the fodder trees and 
‘bushes on which Indian cattle are so largely dependent for 
foad-supply in years of scarcity. The question was asked whether 
in some cases land could not be purchased for the above purpose, 
‘and information was called for which wonld indicate how far the 
cattle in each district required protection, the extent of waste 
land available, and the best means of managing any land which 
could be set apart for the Parpose, 

8 The Government of India have now before them the 
roplies of the Local Government and Administrations addressed, 
asummary of which is appended to this Resolution, It will be 
observed that the replies are still incomplete ; but the Government 
of India are convinced, froma perusal of the reports now under 
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consideration, that the subject deserves to be further analysed 
and studied in greater detail before it is safe to draw any final 
conclusions. 
4. The lands of exch Province may for the purposes of this 
Resolution be ranged under three classes, viz. :— 
1. Cultivation. 
Pastures, 
Fodder Reserves. 
3. Forests, properly so called. 


5. The Government of India accept the proposition thab 
no impediment should bo offered to the extension of permanent 
cultivation wherever the welfare of the agricultural communities 
demands it, It is only in cases in which the expansion of arable 
Jand is less profitable ar—unless protected by a sufficient area of 

stures, fodder reserves, and forests—is unsafe, that restriction 
ja required. While itis true hatin some richly irrigated. tracta 
no grazing or fodder reserves, and but few forests are required, and 
that it is more profitable to grow what food the cattle may re- 
juire in the cultivated fields, and to import timber and other 
foreat produce needed by the population, it is equally true that 
in other less favoured localities the profitable continuance of 
agriculture depends upon the existence of grazing lands, of fuel 
and fodder reserves, or forests, 

6. It must first be considered to what extent ‘pastures,’ 
‘fodder reserves’ and ‘forests’ are required in each locality 
in order to meet public wants and to secure the proper protection 
of agriculture or the full efficiency of agricultural operations ; and 
an analysis of each district should be made in special regard to 
‘his question, 

7. The next question is that of the management of areas 
brought under treatment in each class. The general principle 
which applies to all of them is that thoy should be permanent~ 
ly maintained in such a manner as to provide a maximum benofit 
tothe adjacent population at a minimum cost to the State. 
Their management must, therefore, he conducted on mercantile 
prineiples 80 far as these are consistent with full regard to 
Brov and acknowledged rights. With this proviso, the  pro- 

juce of the areas taken under management should be disposed of 
at market rates to be fixed from time ta time with due consi- 
deration of the local demand and supply and any other circuin- 
atances affecting the value of the produce, 

8. By pastures are meant grazing lands from which cattle, 
inchiding sheep and goats, ara not to be otherwise than tempo- 
rarily. excluded, but which are to be brought under a definite 
aystem of management, What that system should be is a question 
which requires enquiry and perhaps experiment in each locality, 

In some cases it may be found necessary to close lands selegt- 
ed os pastures against grazing during a part of the year, opening 
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them only when the annaally recurring scarcity of fodder bi + 
in others a longer period will be required for the recovery of the 
grass, while in certain tracts it may be found expedient to divide 
the pasture lands into blocks, opened in ratation, in which the 
number of cattle admitted will be restricted in accordance with 
the supply of grass by the imposition of cufficiently high grazing- 
fees or otherwise. 

The methods to be adopted will, however, vary from dis- 
trict to district, and the Government of India are content at pre- 
sent with an expression of their desire that an investigation 
should be set on foot and continuously maintained, and that the 
responsible authorities should not on the recurrence of a fodder 
faniiue in any district or tract be exposed to a charge that the 
requirements of the locality in connection with the maintenance 
of a fodder supply had not been seriously investigated and con- 
sidered in each case. It is hardly necessary to add that the 
aysiem of management should be tuch os to exclude as far as 
possivle all interference on the part of subordinate officers. 

8. Fodder Reserves are lands in which, while the yield of 

ss is improved, the growth of fodder otber than _ 
Biches and trees edible by cattle~is promoted, and which 
must for the attainment uf this object be, except in years of 

at drought, absolutely closed against grazing, the fodder be~ 
{ng ent and collected, Their future treatnient requires observa- 
tion and study. 

The advantages of such reserves are that under proper treat~ 
ment the average supply of fodder, whether in the form of plants 
trees, or grasses, is larger than under the system of open grazing ; 
thac a judicions system of supplying leaves and lopped Grenobes 
to cattle will maintain a continually increasing supply of fodder 
without injuring the bushes or trees; that the grasses will, in the 
form of hay or cut fodder, produce annually more food than if 
grazed during the period of growth ; that in ycars of extromit 
when cattle are admitted to the reserves, fodder bushes ond 
tres being able to withstand long-continued drought, afford 
supply of food upon which the cattle can fall back when grasses 
gnu wire shailuw-rooted plants are burnt up by the heat ; and,. 
finaily, that the grasses theinselves will be cut and stacked so a 
‘to forin 4 atore of food when the growing vegetation in the open 
grounds has been exhausted. 

lu. By Forests proper are meant lands which have been 
seb apart psimatily either for the protuction of timbor, fuel, and 
the other products of tree-growth, or for the protection of bill 
sides ; butforeste may also be constituted and maintained for 
other cugnate purposes connected with the potiie welfare. In 
tmauy cases their importance is felt beyond their immediate: 
neigubourhood within such limite as it is posible to transport 
‘tiniver or other trade-products from them with profit ; but they 
may also serve to supply the surrounding agricultural popula-- 
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tion with fuel, small building and other wood, grass, and minor 
produce, and in some cases with grazing lands. It is important 
that, consistently with a rational treatment under which they 
fulfil the primary object for which they were set apart, foreste 
should be made to supply the needs of the adjacent residents to. 
the utmost extent. 

11, The enquiries and investigations called for under this 
Resolution form part of the agricultural analysis which in. » 
Resolution, dated 8th December, 1881, Agricultural Departments 
were required to institute. It was there laid down that Agricul- 
tural Departments should, district by district, ascertain the causes 
which, especially in years of drought, had tended to interfere 
with “agricultural efficiency,” and that, when those causes had 
been ascertained, remedies should be suggested and, where pose 
sible, provided. The instructions contained in the paragraphs. 
above quoted have not in some Provinces bocn sufficiently under- 
stood or carried into eftect, and the Government of India take 
this opportunity of requesting that a serious commencement may 
now be made by Agricultural Departments in setting on foot in 
each district, in communication with Revenue and Forest officials, 
the agricultural analysis contemplated in the Resolution of 1881, 
so far aa it includes the provision of an adequate grazing and 
fodder-supply. 

12. The question of increasing the area of wooded land in 
connection with the general improvement of agrieulinre and the 
increase of the manure supply is one which it will ba necessary 
to bring under further discussion on receipt of the final report 
from Dr. Voelcker, the Consulting Chemist to the Royal Agri- 
cultural Society of England. In the meantime attention is direc- 
ted to the remarks on the subject contained in Wr. Voelcker's 
Preliminary Report, which was distributed with a Circular, dated. 
30th January, 1891. 

18. It is, in the opinion of the Government of India, advis- 
able for convenience of administration that all lands set apart for 
special treatment as prsiures, fodder reserves, or forests proper’ 
shail: so far asthe law permits,,be placed under the Forest 
Law as “Reserved Forests ;” but it should be understood that- 
it is not necessury that, because an area is constituted a Reserved 
Forest, it must. be managed for the purpose of producing trees or 
placed under the eoutrol of the officers of the Forest Depart- 
ment. The wnethed of treatment of such lands and the arrange- 
meut of their coutrol must be regulated entirely by the local 
authorities, with whom remains also the power of determining: 
the agency and system of management. 


‘Thus wo ace that the Government of India is apparently’ in 
fall earnest in the wish to bring all waste laud. not already con- 
stitued Reserved Forest, in some way under the Forest law by: 


ee it a ae od 
366 THR NEW SUB-DIVISIONS OF LAND IN INDIA. 


sub-dividing all lands other than those set apart for cultivation and 
the Reserved Forests into the two great and important divisions 
of ‘Pasture’ and ‘Fodder’ reserves, and making all euch lands 
as far as the law permits into’ Reserved Forests’ The Government 
of India views should go far to dispel the notions often held 
that ‘ Reserved Forests’ are lands which in some occult way or 
-other are no longer in the eame position as other lands belonging 
to the Government, but are somehow obstructed and held by 
Forest officers as their peculiar property and held by them 50 
tight that only with difficulty may any one enter, much less cut 
-or grave in them. As a matter of fact, a ‘ Reserved Forest’ is 
only a piece of Government land in which Government has taken 
Proper taeasres to ascertain and record its exact legal position 
regarding it, and by ascertaining and defining the easements 
possessed over it, to be able to say—such are our obligations, 
how we kuow where we are, we can go further and manage our 
Jand in any way we think right! And that way may be the 
provision of whatever supplies the Government may desire, 
whether of timber, or fuel, or fodder, or grazing, or anything. 

‘And 50 we rejoice to read the concluding paragraph of the 
“Government Resolution and think it right to excract once more 
the important phrase “ it isnot uot necessary that because an 
“area is constituted Reserved Forest, it must be managed for the 
“purpose of producing trees or placed under the control of the 
* Forest Department.” In Madras, the Cinchona Plantations were 
made Reserved Forest because first, Government wished to know 
clearly what easements over the land existed, if any ; and ‘megt, 
because it was advisable that the rather higher penalties for 
damage which the Forest Act allows should be applied; but the 
Forest Department has nothing todo with their management. 
So, too, in the North-Western Provinces, we believe we have 
heard that there are areas which, if not already Reserved Forest, 
care to be rade auch and used as fodder lands for the Commissariat 
and managed under Military control. 

What is really wanted is co-operation: the Revenue officer 
should coase to think that Forest officers have uo sympathy with 
the people; and the Forest officer must learn to give and take and 
remember that the Goverament must manage its forestsand waste 
lands chief of all for the sake of its home population and their wants 
and that it may have other aims than a big forest surplus. There 
are, of course, large forests of big timber in places mostly distant 
from the centre of population, such as thoee of Burma, of the 
Himalaya, of the great hill ranges of Central and South India, 
which produce much more than local supply requires and then it 
is, of course, right that they should be managed so as to produce 
the largest amount of good material possible and the largest 
révenue io the interest of the reduction of other taxation bat 
far the poorer areas and those nearer.the places of local consump- 
tion, big timber need not necessarily be aimed at, and we can 
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foreseo a few yoars hence, that besides the timber and wood pro- 

ducing forests we shall have some areas treated under Working 

Plans for the supply of fodder, others for grazing, others perhaps for 

tanning tnaterials and so on ; and when this takes place, we shall 

probably find it the result’ of this latest excellent ‘order of 
overnment.. 
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WOOD AS FOOD, 


Probably no modern science presents a wider field for specu- 
Jation than that of chemistry, and more especially, perhaps, that 
branch of the science which treats of organic compounds, aays the 
Lancet. Since the day when Wohler overthrew for ever the 
notion that organic substances were exclusively the products of 
the operation of a so-called vital force by his discovery of the’ 
aynthesis of urea, a great number of bodies, hitherto obtained 
only ia Nature's laboratory, bave successfully been built up, as 
the result of a careful and most minute study of their exact 
nature, 

The discovery of the preparation of substances by artifice, 
more particularly’ the dyas, has as a matter of course inflnenced 
sory considerably home and foreign industries. What shall be 
said, then, when chemistry promises to solve hard problems of 

litical and social economy ? In an address delivered at Heidel- 

rg, by no less eminent an authority than Victor Meyer, it is 
announced “that we may reasonably hope that chemistry will 
teach us to make the fibre of wood the source of human food.” 
What an enormous stock of food, then, will be found if this 
‘becomes possible in the wood of our forests or even in grast and 
‘#traw. The fibre of wood consists essentially of cellulin, C6, 
#10, 05. Can this be made to change into starch? Starch has 
exactly the same percentage composition, but as every one 
knows it differs very much in its properties and the nature of 
its molecule is, probably, much more complex. Cellulin is of 
little or no dietetic value, and it is not altered, like starch, in boil- 
ing water. It really gives glucose when treated with sulphuric 
acid, asis easily shown when cotton-wool, which is practical- 
ly pure cellulin, is merely immersed in it. Starch gives tho 
same product when boiled with weak acids, The author further 
otes the researches of Hellreigel, which go to show beyond 
Yepate that certain plants transform atmospheric nitrogen into 
albumen, and that this process can be improved by suitable 
treatment. The production, therefore, of starch from cellulin, 
together with the enforced increase of albumon in plants, would, 
he adds, in reslity, signify the abolition of the bread question. 
Te must be borns in wind | however, that theory, fascinating and 
promising though i¢ may be, is not always capable of being fol 
lowed up by a practical result(Timber Trades Jornal.) 


SAWS. 
Swacz SErmNa, Srrina Sarria, Hasse Serrixa. 
By POWIS BALE, MIME, AMICE 


In very few things is there more difference of opinion that in 
sharpening and setting sews. On the present ooeasion Wo propose 
to discuss briefly the different methods of setting, noticing some 
of the advantages and disadvantages of each method. 

SwagE Szrrine.—Swage setting—called also “ upsetting,” 
« jumping,” and “ spreading "—is more largely practised in Ame- 
rica than in this country. In this case clearance is obtained for 
the saw by widening the points of the teeth usually by means of a 
eroteh punch arranged with two V notches, which are driven on 
to the points of the teeth by a hammer or weight. The second 
notch in the punch is rounded and spreads the teeth points oud, 
‘We think this plan, especially for circular saws of stout gauge 
hus much to commend it, more especially if the wood is cross- 

rained and knotty, as swaged teeth will stand up to the work, 
while spring-set teeth are apt to dodge the knota Swage-seb 
teeth will also stand a quicker feed than spring-set, all things being 
equal ; they, however, take more power to drive—probably about 
20 per cent.-—and unless the setting is carefully done, ridge marks 
are left on the log. I think swage setting is, on the whole, more 
adapted for soft than hard wood, 

It is claimed by the users vf swage-set teeth that swaging 
condenses aud hardens the steel at the paints of the teath ; but, if 
this is 60, with saws correctly tempered it would, I take it, be like- 

to be detrimental and cause the points to crumble, Another 
trouble fownd in ewage-sotting is the difiulty of getting perfect 
‘uniformity of set without which no aaw can be mounced to be 
in firat rate cutting condition. Swage setting does not sharpen 
the testh of the saw, assome may suppose. 

When 8 saw ia set or spread by means of a punch and a blow 
from a hammer, care should be taken that the points of the teeth 
only are spread, and that the tooth itself is not bent or strained, 
and that the blows given and the hammer used are not too heavy. 
The teeth should be carefully tried with a straight edge on both 
sides and points, aud be exactly in line. In swage setting, ehould 
@ tooth point be broken by striking a nail, it can be lengthened 
slightly by raising the puach or swage when in the act of setting 
the tooth, and the point of the tooth will be upraised, and, if not 
‘too much broken, will take its share of duty with the reat. 
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To“ spread” bet all the teeth as nearly as posible alike wit 
& Gotch punell it is neces to regulate to nicety the weight 
strength of the blow gived by thehammer. In America a tool 
fas béen introduced to do this mechanically. It consists briefly 
in mounting the ctotch punch on the end of a tube or rod, and 
arranging a series of movable weights, with holes through them, 
Gp slide up and down the rod. These weights are allowed to drop 
bh the punch, the strength of the blow being regutated according: 
to the gauge of the saw atid the Amount of set required, For sawa. 
of large diameter and thick gauge, spread set can be recommended;. 
af it is very difficult td spring set or bend the teeth of a thick 
saw with regularity. 
_., SpRina Sertine.—-This is perhaps the most geteral kind of 
seiting, and, ifregularly aud carefully done, answers very well ; 
the teeth, however, have @ constant tendency to assume their ori- 
final position. Saw teeth should not, under any cireiimstances, 
Rese ‘without a gange, as it isa wasteful and stupid plan, 
ducing rough work and more rapidly wearing out the teeth which 
happen to be overset, In practice it will be found that asaw per- 
fectly set will work much freer, cut smoother, and at the sami 
time it will waste less wood than an imperfectly set one ; less 
set is also required on a truly and equally set saw to effect the 
desired clearance. 

Several good mechanical saw sets, combined with gauges, are: 
now made, and so arranged that when they are fixed to auy desired 
sot it is impossible to overset a tooth ; cohsequently the teeth aro 
dll set exactly alike, and, if they are equal in length, each toot! 
gets its fait share of work, the Piotion of work and waste of we 
of wood being reduced toa minimum, In working it is foun 
that the teeth of a saw wear at the side of the points, and if 
4ome tecth have more set than others, these are unduly strain 
and, from the severe and uneven friction, are often heated, a 
are inclined to bnekte and run from the ‘line, Ia using spring 
set, it is accessaty to somewhat overset, the saw, to compensate 
for the tendency of the teeth, especially when worn or dull, to 
spring back to their original position. . 

‘c have recently seen @ very neat form of American tool for 
spring setting by means of a cam-lever, by which a very even set 
may be obtained without unduly straining the saw teeth. The 
operator stands behind the saw, and the aet i8 attached to the 
feeth by placing a bed die on the point of the tooth to be set ao 

fat the point will ptoject beyond the die about one-sixteenth of 
tf inch ; the cath-levér is then brougbe down to a stop on the cam, 
4 the srine time bending the teeth towards the latter. A four. 
point gauge is fitted to the lever, and it can be adjusted to any 
Athaunt of get désired by means of ¢ thumbsctew, 4 is claimed 
a ah Sdvatltige of this ‘arraigement that the bending power is 
éxéteised on thé tooth between two bed bearings, so. that the oper- 
‘stor has only to bear down on the cam-lever, and the more power 
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he applies the tighter he fastens the set to the saw, aud at the 
same time the bend is o curve and not an avgle, and that, there- 
fore, the saw teeth are less liable to fracture, 

If asaw is allowed to get dull it will spring from the work, and 
increased power will be required to force it through the wood. 


Haxarer Sertrva.—tThe third system of sotting wo bave to 
notice is hammer setting. The old-fashioned way of doing this 
was with a punch and a block of wood, and a uae brutal way it 
‘waa, as jt strained the saw plate, and sometimes broke the teeth ; 
at the same time it was impossible to get the teeth to one uni- 
from set, consequently the timber was scored and much power 
consusned unnecessarily. ¥f carefully and judiciously done, ham- 
‘mer-set saws will stand up well to their work. The best plan 
with which we are acquainted is to mount the saw horizontally on 
a conical centre aud allow the teeth to reat on an adjustable steel 
die made with a bevelled edge turned eccentric, 80 a8 to allow of 
the right proportion of set for teeth of various sizes, With this 
arrangement any desired amount of uniform set can be given 
to the teeth without unduly straining them or the saw plate. 
Hammer setting is a fair test as to the quality of the saw as the 
teeth may crack or fracture if the steel is burnt or of too hard a 
temper, or bend readily if too soft, 


In conclusion, it must be borne in mind that, whatever 
kind of setting is employed, for successful and economical work- 
ing absolute wniformity ia imperatively necessary. If this is 
not secured, the work turned out is of inferior quality, and wood 
and power are wasted, It should also be remembered that set~ 
ting does not increase the cutting power of a saw, aga saw will 
cut faster with little or no set provided the nature of the wood 
will allow it to pass through without binding. “The amount of 
set required, therefore, should be earofully jndged by the saw- 

er, and no more set employed than is absolutely necessary, 

‘or instance, it sawing wet wood a sharp saw and a fair amount 
of set arc required, whilst for hard, knotty wood very little seb 
should be used—(Timber Prades Jowrnal.) 


THE “KITTUL” PALM OF CEYLON, 


Tae *Kittul” Palm of Ceylon, so valuable to the natives of 
the South-Western and central portions of the island, from the 
richness of the juice of ita fower spathes in sugar, we have always 
regarded as not only curious but remarkably handsome in ite 
scolloped foliage. ‘The American publication “Garden and For- 
est” dealing with palms for covservatories, has the following 
pussage:—Some of the “Fish-tail Palms” or Caryotas are very 
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useful and highly ornamental os small and mediam sized plants, 
though they rapidly attain such proportions, when under suitable 
treatment, that they are not euited for all collections. Of the 
Coryotas the most common and easiest to procure are O. wrens 
and C. sobolifera, both of which are good and also esay to man- 
age, as they germinate from seed readily and in a short time and 
make rapid growth, Curyota wrens throws up its handsome 
leaves on strong stems, and in a large plant they sometimes reach 
a length of tweive feet or more. The leaves are bi-pionate, which 
is an unusual characteristic among Palms, and the pinnules are 
more or less wedge-shaped being from six to eight inches in length 
and about half that measurement in width. The ends of the 
pinnules are erose, this giving them an odd appearance and readily 
suggesting the common appellation of Fish-tail Palm, while the 
color of the leat is darke green, Another peculiarity of OC. wrens 
is the manner in which is flowers though this process does not 
begin until the plant has attained its full size. Tt bogine to flow- 
er from the centre of the top of the stems, after which the flower- 
kes are produced in a succession downward nearly to the base of 
the trunk until the vitality of the plant is exhausted. The seeds 
are gomewhat larger than a Bush Bean, dark brown in color and 
quite hard, this description applying to the seed proper after the 
outer fleshy rind has been removed. C. sobolifera is also a fine 
lant, and is more dwarf in growth than the preceding. It also 
as bipiunate leaves, which are bright green in color, and as it 
throws up suckers at the base of the plant, it naturally has a more 
bushy habit than C. wrens, Other good representatives of this 
genus aro 0. furfuracea and C. Rumphiana, both of which are 
ood decorativa Palms. Acanthorrhiza stawracantha, sometimes 
cnown as Ohamerops atauracantha, is another fine Palm which 
will succeed in a moderate temperature. Tt has palmata leaves, 
deeply divided and dark green above, while the under side is 
covered with a silvery tomontum, A distinguishing feature of 
this plant is the mass of root-like spines which surround its base, 
and from which its generic name is derived. Tt is a native of 
Mexico, and though not very common, bas been in cultivation for 
many years —(Indian Agriculturist, June 11th 1891). 
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The portions of the Atlantic forest region, adjoining the ex- 
tensive western woodless tracts, give Mayr an opportunity of con- 
sidering the origin of these areas, poor in wood, but for the most 
part stocked with tall grasses. Tt may be laid down as a general 
statement that they are caused by the dry climate of the prairies, 
The author, however, rightly observes, that ® great portion of the 
prairies of North America poasesses a climate moist enough to ren- 
der the existence of forest possible, and that other non-climatic 
causes must be considered to account for the absence of trees, 
‘This question is also discussed by Sergent in the introduction to 
his book which has been already referred to, The annual forest 
fires have destroyed the primeval forest in this region, and prev- 
ent its restoration. A zone, poor in wood, bordering along the 
weat side of the Aclantic forest tract and separating it from the 
true prairie land, is described by Sergent as prairie with less than 
20 percent of forest. _ This zone, which to the east bas a remark- 
able bending towards Lake Michigan, was, before the introduction 
of woods, limited to the damp low land protected against fire, 
which extended along the sides of the water-courses. 

‘When the land was brought under cultivation, and fields took 
the place of grassy plains and checked the fires, the forest. sprend 
and it hes therefore happened in Wisconsin, Illinois, Iowa and 
other States, that the forest is naturally regenerating itselfin many 
places by seed or coppice shoots, avd continually increasing in 
area, In Western Texas, latitude 30 degrees, extensive areas of 
woods of Mesquit bean Prosopis juliflora, had altogether disap- 
peared owing to the annual forest fires, 

Trregular underground stocks sent out shoots which were 
destroyed annually by the fires, and, so to speak, coppiced. Now, 
however, that the fires have become less frequent and severe, large 
arens have become re-stocked with this species, partly by seedlings 
and partly by coppice shoots. In # similar way in all pruvincna of 
British India on both sides of the Ganges, the forest. is extending 
‘at the cost of the Savannah wherever the annual forest fres have 
been checked and other causes do not hinder its re-growth, Much 
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has also been done in several of the States by plantations, which 
flourish in this badly wooded country wherever the climate is suffi- 
ciently moist. What Sergent states of Kansas will illustrate the 
above remarks, In the eastern Counties of this State, very 
extensive plantations have succceeded. In the central and west- 
ern parte of Kansas, however, where the climate is dry, all attempt 
to introduce woods have hitherto failed. Even in Missouri, east 
of Kansas, are a few partly wooded tracts and here the recent 
spread of woodland is ascribed to the Jaw against forest grazing. 
Berges, p. 560.) . 

‘a the Northern Pine zone of the great Atlantic forest region, 
Pinus Strobus, the white pine, as it is called in America, (in 
Europe known as the Weymouth Pine,) is the most important 
apecies for the Forester. Formerly, chiefly mixed with broad- 
leaved troes, it formed cnormous forest tracte from the north coast 
of the Gulf of St. Lawrence to northern Georgia, and westwards 
Beyond the sources of the Missouri to the river Winnipeg. At 
present, the only considerable supplies ofthis valuable timber are 
to be found in Canada, its principal home, and in the United 
States in the Lake Districts of the States of Michigan, Wisconsin 
and Minnesota. These three States at present yield about 80 per 
cent of the white pine timber used by the United States. 

It is long since the Weymouth Pine® wasintroduced into Eur- 
ope, and it can well be said that its introduction into Germany 
was a Incky venture, the importance of which is not, pethaps, as 
yet, sufficiently recognized. 

ven without considering ite rapid growth, and its great pro- 
duction of wood, it has two extremely valuable qualities, in its 
prolonged cover of the soil and dense fall of needles. In the State. 

forest of Nurnberg, every yeara vast amount of forest litter 

must be obtained; and the Weymouth Pine would have been 
planted upon a targe scale were not the seed so dear, Both Fernow 
and Mayr confirm the statement that most of the Weymouth Pine 
seed purchased in the United States is imported there from Europe. 
‘The exploitation of the Forests of Weymouth Pine in the lake dis- 
tricts is carried out on a vast scale. I¢ is a system of pillaging the 
forests (Raubwirthschaft) on the greatest scale, These operations 
have only one object, to bring as much timber as possible out of 
the forest in the shortest possible time and to make money. Only 
the best trees are felled and the rest are destroyed by tire. 

‘The remains of such a forest after the first forest fire has 
destroyed the twigs and leading and side shoots of the trees, pre- 
sent @ remarkable appearance, Between the standing blackeued 
fend partly carbonised stems of the broad leaved and other trees 
which have not been felled, are the stumps of the felled pines, and 


* Pinus Strobws was introduced into England in 1705 end Lord Weymouth 
‘waa the first to plant it out on a largo scale. It may, however, have been cultiva- 
ted in Paris in the 16th century. azodium distichum and Juniperus virgin~ 
fang ware intreduced into Europe in the frst half of the 17th century, 
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the ground covered with wood which would not have paid for its 
removal, Whatever portions of this wood do not rot, are burned 
by the annual fires. However, such wasted forests are not altoge- 
ther without hope of recovery. In the hand of # skilful forester 
they could soon become productive again. We are not far off the 
time when, in the Lake districts, capital will be applied on a larga 
scale for productive Forestry. At present, such devastated forests 
are to be had for a trifling sum, and splendid results would follow 
from good management. In 1880, in three Lake districts of Michi- 
gan, Wisconsin, and Minnesota there were estimated to be 7,000 
million cubic feet of standing timber of Weymouth Pine, whilat 
in the last ten years 6,205 millicns cubic feet have been felled and 
exported, in 1889 alone 750 millions cubic feet. There is therefore 
little more left than can be exported in a single year. 

Many of the large saw-mills have supplies of logs for several 
years, but others of them have already been obliged to stop work 
or to get timber from Canada. 

‘hicago alone, the great port to the south of Lake Michigan, 
which in part owes its rapid rise to the timber trade, imports 
pearly 161,210,000 c, ft. of wood, all of Weymouth Pine. These 
forests also yield other coniferous wood and quantities of broad 
teaved wood. As a comparison, it may here be noted that the 
annual yield of the Prussian Stata Forests in 205,800,000 cubic feat 
which is the annual yield of 6,750,000 acres. The forest timber 
yard was established in Chicago in 1884, but only by 1848 had 
the timber attained large proportions, Broad leaved timber was 
imported at an early date, but at first only in small quantities, 
Professor Beal (in Garden and Forest, 1890, p. 559) relates thav 
he brought out from the forest loge of Liriodendron tulipiferum. 
in 1880 toa country store where they were exchanged for various 
wares, As oon as ‘the ‘supplies of ‘Weymouth Pine in North 
America and in Canada have heen exhansted, the trade will only 
have the Southern Pine Forests and those of Californian redwood 
and of Douglas fir in the west to look to. 

In the Forests of Weymouth Pine, besides broad leaved trees, 
there are two other pines, which are chiefly restricted to apeciat 
kinds of soil —the gray pine, Pinus Banksiana, preferring the 
poorest sandy soils, a tree of little value but widely spread, from 

ew Brunswick and the Southera coast of Hudson’s Bay to 
the Mackenzie River and the eastern slopes of the Rocky 
Mountains and southwards tn let. 65 degrees ; and the red pine, 
Pinus resinosa, a valuable similar tree formerly exported under 
the name of Strobue. Mayr says “the soil of the Weymouth 
‘Pine gives the best meadows ; that of the Red Pine, inferior 
“wheat aoil, whilst that of Banks’ Pine does not repay the cost 
‘of clearing for cultivation.” We have now to describe the 
northern coniferous forest, which Mayr terms the coniferous 
forest of the sub-arctic region, Sergent, the northern forest 
tract (extending in both the Atlantic and Pacific regions) and 
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Drude, in the work mentioned below* inchides in the, 
glacier forest tract of Alaska and British North America, This 
region is covfined to forest bordering on the Arctic Circle in 
Alaska and British North America. At the summits of the Alleg- 
hanies, however, Picea nigra and Abies Fraseri are found, which 
belong to it. In Labrador, the forest limits do not extend beyond 
Lat, 60 degrees, but at the mouth of the Mackenzie river and in 
Alaska it extends beyond the Aretic circle, as far as Lat. 70 
degrees. In the northern part of this region, the forest is thin and 
scattered, The white and black spruce (Picea alba and nigra) are 
characteristic trees, whilst the valleys and lower plains are stocked 
with poplaza, birches, and willows. In the Pacific region, Picea 
sitchensia is found from near the coast to a distance of 50 miles from 
she sea. In the Atlantic region, the above-mentioned ey pine 
(P. Banksiana) extends from the eastern slopes of the Rocky 
Mountains to Lat. 65 degrees, This immense forest tract is poor 
in species ; and, as already mentioned, four trees are found through- 
out the whole breadth of the continent, These are:—1, Betula 
wpyrifera, Marshall (Canoe or paper birch) from Labrador to Alas- 
foond from Scandinavia and aemgen to British Columbia; 2, 
Fouls tremuloides (Aspen) Labrador to Alaska, Pennsylvania 
and Kentucky to California, and in the highest parts of the Rocky 
Mountains to New Mexico and Arizona ; 3, Populus balsamiféra, 
{the balsam poplar or ‘Iacamahac) from Hudson's Bay to Alaska, 
New England to Washington and British Columbia; 4, Picea alba 
(white spruce) from Labrador to Alaska and from Vermont to 
Sitka and British Columbia, 

The second principal snb-division, according to Mayr, “tho 
Prairie” includes the eastern part of Sergent’s Pacific tract and 
the western part of his Atlantic tract,and indeed the greatest 
part of the great central scantily covered plateaux and of the 
true Prairics, Sergent terms Prairie, the scantily wooded zone 
to the wost of the Atlantic forest region, and the intermediate 
grediasions between this and the central treeless plateau, 

n this zone, the forest covers less than 20 per cent of the area, 
and is chiefly found along the banks of the streams, In this 
scantily wooded region the climate is moist enough for the exiat~ 
ence of forests, and the grass has only got the upper hand owing 
to annual forest fires, Dr. Mayr divides the tract he terms 
‘ Prairie’ into three longitudinal zones. The first, the high land 
to the easv of the Rocky Mountains, sloping down towards the 
east, He attributes the absence of forest here, to the low rela- 
tive humidity of the air, although the annual rainfall is sufficient 
for tree growth. ‘Towards the east, the prairie is greatly extended 
by fire, “As already observed, this zone includes » large portion of 
the scantily wooded tract termed Prairie by Sergent; who places 


4 Floronkarte von Nord Amorica—Berghaus, Physicalt 
No, 60. “Handbuch dar Plianzengeographie, Wiuttgart: Tove pr aobe eo 
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the west boundaries of it between 95 degrees and 100 degrees 
W. longitude, whilst Mayr gives 95 degrees as the western boun- 
dary of the Atlantic forest region. 

The second zone contains the siepoe like tract between the 
Rocky Mountains and the Sierra Nevada, and ita northern prolong- 
ation, the Cascade Mountains. The wide low-lands between these 
‘two mountain chains often receive ony 4 inches of annual rainfall, 
whilst the relative humidity in the season of vegetation often 
‘sinks to 50 per cent or even 40 per cent. In this zone, fruit is 
only found on the higher mountainous tracts with damper climate. 
Asa third Prairie zone, Mayr designates the prairies between coast 
range and Cascade range, or Sierra Nevada. Here, he states, 
the forest is wanting, owing to insufficient rainfall, although the 
relative humidity is sufficiently high. Similar tracts of Savannah 
are found in India in ‘the inundated plain of the Brahmaputra, 
‘Only a few wood apecies can grow under these exceptional 
circumstances, among which is Bombax malaburicwm, the cotton 
tree, which when leafless in the hot season, decks its verticillate 
branches with large splendid scarlet blossoms, Ricefields and 
forest only commence on either side of this extensive lowland 
when the level becomes somewhat higher. 

Another kind of extensive prairie which cannot be at all 
explained by insufficient humidity is found on the Burmese 
mountains, especially on those in lat. 17 degrees to the south of 
the Thaungyin valley and the paraliel valley of Haundraw. The 
valleys aid plateaux and lower slopes of the hills are bere stocked 
with a dense tract of evergreen forest ; whilst the higher slopes, 
crests and ridges of the mountain chain, which attains an eleva- 
tion of 6,500 ft, is clad with grass and forng, chiefly Pteris 

ilina. These mountains have a very moist climate with an 
annual rainfall of 197 inches and with heavy dew during the whole 
dry season. It is quite possible that these mountaina were at one 
time inhabited by a cultivating tribe with much cattle, and that 
the forest hag not since re-established itself on the abundoved 
earings As far as North America is concerned, it is clear! 
shown by Mayr and others that the existence of prairies depends 
of the distribution of precipitation in the different scasons of the 

ar, There are however, extensive prairies or Savannahs in 

t India, the existence of which must be otherwise explained ; 
and it would be useful to offer some remarks on this subject 
here. In the inundation tract of the Irrawaddy, for example, are 
extensive low-lands stocked with high grasses, 10 to 18 feet high 
and forming impenetrable thickets, In Pegu these Savannahs 
extend over about 2,000 sq. miles and in the plain of the Irrap 
waddy have a breadth in lat. 18 degrees of 30 miles. From 
Sune to August, they are trom @ to 6 feet deep under water. Rice 
cultivation is impossible, for the low rice plant cannot live under 
such a’depth of water, The gigantic grasses, however, (several 
‘species of Saccharwm and other Andropogonece) which form these 
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Savannahs flourish. A few months after the subsidence of the 
water, the dry season comes on; and when, in March and April,. 
the grass is quite dry, fires rage through the country, result- 
ing in o blackened wilderness of charred gracs halms. But 
green shoots soon spring up from the rhizomes affording » 
welcome food to the immense buffalo herds of the Burmene, 
Relative atmospheric humidity, or amount of rainfall, haa here 
nothing to do with the absence of forest; as these factors are the 
same here, for the grass lands as for the evergreen forest, Similar 

assy tracts alternating with evergreen forest are found in 
several hilly districts of tropical India, especially on the 
Nilgiris or Blue mountains. The slopes of these mowutains are 
clad with dense forests down to shespiain but on the highlands 
themeclves, forest is restricted to depressions and steep rocky 
slopea. These mountains are principally inhabited by two racea: 
the Badagas, who manure and cultivate permanently the land 
near their villages, but also have intermittent cultivation in 
other places, letting the land lie fallow for several years in succes- 
sion ; and the Todas, the indigenous race of the country, who donot 
cultivate, but keep large herds of buffaloes. Ihe intermittent 
cultivation of the Badagas and the buffalo herds of the Todas 
afford an explanation of the wide stretches of clearing on these 
highlands. On the mountains between the rivers Sitang and 
Salwin east of Toungoo, an extensive tract of primmval forest 
has been destroyed by the jhuming* of the Karens, and replaced 
by grass and bushes, Forest is here only found in valleys, and 
ravines, or on steep rocky slopes. Also beyond the tropics, in 
tbe Khesia hills south of the Brahmaputra, extensive grass 
tracts occur, as well as on the lower ranges of the North-Western 
Himalaya at 5,000 to 8,000 feet elevation as Mayr has noticed. 
Mayr is inclined to ascribe the prevalence of such grass tracts to 
annual forest fires, but though this explanation will suffice in 
many cases, it is not alwaye sufficient, and other causes must. 
sometimes be looked for, The Savannahs in the plains of the 
Irrawaddy, Sitang, Salween and other rivers of further India, 
depend on the protracted deep inundations to which their tracta 
are subject in summer, The bare uplands of the Nilgiris, as well 
as the meadows of the southern Schwartzwald are the results of” 
pasturage and extensive and intermittent cultivation. Part of the 
prairies of North-America, as well as many extenaive Savannahs 
at the foot of the eastern Himalayas, are due to the annual forest 
fires of the dry season. As regards the bare slopes of the outer 
North West Himalayna it may be remarked that on the mountain 
chains which separate the valleys of the Sutlej and Giri, as well 
aa those between the Tons and Jumna rivers, at altitudes between. 


Jmuming a Kind of intermittent cultivation by cutting down and 
Darning forest or gram land 2 periods of 5—10 yoars with 
Intarvela of 2 yours cultivation, a 
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6,500 and 10,000 feet the cooler northern sides of the mountains 
are forest clad, whilst the southern slopes, which are exposed to 
the moist south winds are only covered with grass. The question 
between forest and grass ie not so easily settled as one might 
think, The third chief Sub-Division, which Mayr terms the North 
Mexican forest region, is confined to the Mountains of New Mexico 
and Arizona, He distinguishes between the sub-tropical and 
moderately warm regions. In the former, which extends to an 
altitude of 6,000 feet, lightly wooded forests, consisting chiefly of 
Mexican Cypresses are found on the northern slopes, whilst bran- 
cby, short stemmed evergreen oaks form little woods along the 
banks of streams and indamp valleys. Tho Mesquit bean (Pros- 
opis juliflora) is characteristic of the lower, hot and oy regions, 
In Southern Arizona it attains a height of 50 feet and the knotty 
stem a diameter averaging one metra, but occasionally it only be= 
comes 20 feet high or may even be like a bush, 

In spring, even before the rain has fallen, its delicate, fen 
thered green foliage forms the chief ornament of the dried up 
areas and its wood yields the fuel of this region. In the neigh- 
bouring Mexican province of Sonora, the Mesguit beau is kept 
down, and even its twigs lopped off for fuel. Hence a thick un- 
derground base with strong roots developes, which may be con- 
sidered an underground forest, as they dig it up for fuel. (Mayr 
p, 282.) Similar action is taken in Texas, and as in these districts 
of North America, so in the Savannahs of Northern India ; at the 
foot of the Himalayas, the Sal and other trees form a shapeless 
knotty often large stool, when he annual ehoots are yearly burned 
off by the forest fires, Yucca baccata forms the strangest kind 
of tree in these dry regions, named the Bayonet tree,a Palm lily, 
attaining a height of 40 feet, with long leaves 1} feet long and 
shaped like bayonets, in tufts at the terminal shoots of the stem 
and of the few branches ; also Cereus giganteua, the giant cactus, 
attains a height of 60 feet aud 2 feet diameter. 

On the higher mountains, in the North-eastern part of Ari- 
zona and in New Mexico, are extensive park-like forests, which 
stretch along the Rocky Mountains far to the north, 

Tn these forests, three important members of the Pasig 


forest fora are found (1), Pecudotnga Douglasii, which is also 
found further south on the Mexican Mountains, but in Arizona 
only attains a height of 80-120 feet witha diameter of 3-4 feet, 
(2) Pinu , 2 true auxiliary of the Douglas fir, which 
is named the yellow pine in California and Oregon, from the 

ellowish green of its needles, three in a sheath, which are 3} to 7 
inches long. (8) Abies concolor, Lindley and Gordon, the 
Baleam fir. 

It must here be mentioned that extensive forests belongin; 
to the North Mexican Forest region passes into this class of 
Forest on the higher parts of the Rocky Mountains and the moun- 
tains between them and the Sierra Nevada. 
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‘They are included in tho region termed Pacific tract by 
Sergent. One might distinguish the greater part of it as a middle 
region lying between the Atlantic and Pacific tracts and possessing 
forty-six characteristic species, Sergent includes it in the Pacifie 
tract, as most of the species in it belong to the latter. Cercocarpus 
ledifoliue,  Rosactous tree, Iuvwa ae mountain | mahogany 
with hard red heart-wood taking a fine polish ; Quercus undulata 5 
Picea Engelmanni, a Pitch'spruce which, in Colorado, forms ex- 
tensive valuable forests between 8,000 to 10,000 feet altitude, 
aud a few pines ; Pinus edulis, with great, wingless edible seeds, 
Known as Pition; and Pinus monophylla, the one needled pine, 
may be referred to as examples of the characteristic species of this 
middle region. These forests are mostly very light and often 
interrupted by large treeless stretches. In the greater part of it, 
the climate is dry, but precipitation in the Sonthern Rocky 
Mountains is fairly abundant, The forest in this region is not 
undisturbed: on'the contrary, the best wood has long ago been fell- 
‘ei for the great’ mines, for railways and for other purposes, The 
great Atlantic and Pacifit railway passes for 21 miles through 
what ‘was once a splendid coniferous forest on the San 
Francisco Mountains, but’ which is now, for the most part, 
annihilated, 


In.the Pacific Forest region, Dr. Mayr distinguishes four 
regions, the sub-tropical forest, the forest of the moderately hot 
region, the coniferous forest of the temperate region and the 
alpine conifers; but here it must suffice to refer to the red 
wood forests of Sequoia sempervirens, along the coast moun- 
taine of California and the Douglas fir forests in Oregon and 
Washington. The coast Sequoias are confined to a district with a 
warm, very damp climate, and so “permeated with humidi 
‘is the rich, sandy loam in which this tree attains ite full 
* dimensions, that the removal of heavy logs must be done 
‘on sledges which, with broad slider slip alang the slimy soil.” 
“The fcllowing is the description ofa wood which, according to 
«Mayr’s opinion, represents the still virgin redwood “Forest. About 
“67 stems to the acre, with a mean growth of 223 feet 
“and an average height of 275 feet, giving 3,350 cubic feet of log 
«timber par tree, or 190,000 cubic feet per acre.” The average 
age of this wood is estimated by Mayr to be 708 years, so that the 
Rrornge Annuel nereiient er acre is 270 cubic feet. These are 
large figures, However, Dr. Mayr’s date are not obtained by care- 
fal measurement of sample areas of average quality, but he con- 
sidera them reliable average figures, and we have no ground for 
disbelieving his estimates. Let us compare them with the yield 
of forests in the Black Forest. Ip the famous forest range of 
‘Pfalzgrafenweiler in Wurttemberg there are silver-fir woods with 
a mixture of beech, 152 stems per acre, which, at an age of 150 
years, with a mean height of 180 feat contain 18,550 cubic feet of 
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timber, or an aanual increment in 150 years of 123 cubic feet 

r acre, considerably leas than half Dr. Mayr’s figures for an age of 
00 years of Sequoia sempervirens. Occasionally this species 
attains still ter dimensions. Mayr found a stem is 
a sheltered valley 808 feet high witha girth of 466 feet at 
6} feat from the ground. ‘The first great green branches. 
began at 280 feet up the stem or 65 feet higher than the 
tallest tree in Germany. Still greater dimensions are attained by 
the giant Sequoias in the valleys to the west of Sierra Nevada, but 
the tree has only a circumscribed range. Semler, p. 591, writes 
a8 follows :—“ Deeper in the mountains than the small groups 
80 often described which are found in Calaveras county, the 
Mammoth tree extends over an ares of 44 English square miles 
but never forms such an enormous mass of forest.as the Ked- 
wood.” In Garden and Forest, 1890, p. 871, is a description of 
Forest and of patches of this tree lying more to the south, especi- 
ally in Tulare sonnty with ecollective area estimated at 37,500 
scres in Qregon, Washington and in the coast mountains of 
British Columbia, 

Hore the yearly precipitation of snow and rain is about 63. 
inches* and dense coats of moss lay on the branches of the 
Douglas fir and other accompanying conifers, The average 
height of mature trees is here 213 feet and the thickness about 6} 
feet diameter at 6} feet from the ground, These are average dimen- 
sions, but stems over 800 feet high are not uncommon, A young 
80 year old wood on the best sandy loam rich in humus in 
Scuth Oregon (Mayr, p. 297) of quite uniform dense growth, 
so-called secondary growth springing from a clearing made by a. 
former forest fire, gives, with a height of 180 feet and 324 stema 
per acre 58,600 cubic feet of timber per acre ora mean 
annual increment up to an age of 80 years of 735 cubic feet, In this 
case also would a complete valuation of a carefully chosen sample 
‘area have been of the greatest interest. The great part of these 
woods is, however, already in the hands of the wood merchants 
and will soon be turned into money. The State still owns 9,000 
acres, of which 3,500 have been demarcated as a reserve and are 
protected by law. 

Sequoia sempervirens reproduces itself easily as coppice, as 
stated by Semler p. 693 and Kessler, p. 726. Kessler, p. 598 
makes a similar statement regarding the Mexican Cypress, 
Taxodium Mevicanwm. The coast Sequoia yields almost ‘exclu- 
sively the building timber for California, and it is exported to a 
distance by ships and rail into the poorly wooded districts. But 
the stock is rapidly disappearing ‘and the'wood of the Douglas de 
and of the yellow pine from Oregon are invading the district 
formerly monopolized by the Sequoia. 

Among the numerous conifers which grow northwards from 


© Mayr in Forest and Jagdseitung, 1896, p, 61, 
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California into the coast districts, the Douglas fir Pseud: 
Douglasii is the most important. This most valuable of 
North American forest trees is at its beat on the dei 
aud damp valleys of the Cascade mountains, Dr. Mayr’g 
figures are only results from a careful estimation by eye, 
pissed on the measurement of single trees of average dimensiona, 

jevertheless even these imperfect results give uasome means of 
picturing to ourselves the enormous energy of forest growth 
‘under these extremely favourable conditions of soil aud climate, 
Spruce woods of the best quality in Wiirttemberg* eighty years 
old with 320 stems per acre aud an average height of 91 feep 
give a cubic contents of 11,650 cubic feet ora mean annual increy 
‘ment up to this age of 145 cubic feet per acre. 

‘What an immense difference in the power of roots and 
Yeaves and cambium cella to form wood quickly 1 In one case 735 
cubic feet per acre per annum, in the other 145, Examples of such 
a rapid formation of wood are of the highest scientific interest in 
order to get a foresight of the time during which the formation 
of the coal layers in different parts of our globe were forming. 
If the new, but vigorously developing Forest administration in 
Japan would give us yield tables of Oryptomeria japonica, and 
other rapid growing forest trees in’ that country, we might 
perhaps get similar results, Up to the present time, the only 
trustworthy measurements giving anything like similar resulta are 
those which D, E. Hutchins, naw Conservator of Forests in tha 
eastern part of Cape Colony, made in 1882 in the plantations of 
Eucalyptus Globulus, on the Nilgiri mountains of the India 
Peninsula, in a similar damp mild climate to that of the Douglas 
fir region, A wood 19 years old, Aramby, at 7,500 fest above een 
evel with 500 atems per acre and a mean height of 108 feeb 
had a volume of 9,080 cubic feet or thus gave a mean annual incre- 
ment up to an age of 19 years of 477 cubic feet per acre. 

The Douglas fir has'not only the property of producing wood 
in a most extraordinarily rapid manner, when the climate 
thoronghly suits it, but also can accommodate itself wonderfully to 
different climatic conditions. It is still un extremely valuable 
forest tree in the dry climate of Montana, on the mountains which 
there form the water parting between the Pacific and Atlantic 
oceans. Towards the south, it extends, as already stated, into the 
mountains of Texas, Arizona, and northern Mexico up to 80 deg- 
rees in latitude, whilst its northern limit is lat. 55 egrets 
Montana, according to Mayr, the annual rainfall is only 234 inches 
and here ita growth is considerably slower, and the dimensions of 
the trees smaller than in the damp climate of the mountains of 
the coast. Mayr gives the mean height and diameter here ay 


* Lorey, Brtrageuntersuchu in Fichtenbestinden,—Forst und Jagdzel- 
tang, “Supplementary ‘Val. X12. 64. < 
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148 feet and 82 inches with aslow growth. ‘These facts correspond 
to the habit of the Deodar in home in the Notth West 
‘Himalayas, where in the damp climate'of the outer ranges with a 
annual rainfall of 70 inches it attains a diameter of 24 inches 
in 8M years, whilét in the dry climate of the inner ranges of 
the Hima yyaa it requiries 200 years to arrive at these dimen- 
‘sions 

The yellow pine has almost the same habit as the Douglas 
fir, and its wood is exported in vast masses from the eastern! 
part of Washington, from Montana, Oregon and Idaho. Unless 
protection be afforded, these forests of the Douglas fir, of the 
yellow pine and other conifers will be annihilated: here, asin thé 

e pine forests of the eastern coast regions, there are won- 
derfally large business concerns which are appropriatin| 
the colossal timber resources produced by centuries. The wo 
cutter is followed by the forest fire, which destroys what is left of 
the forest, Everywhere, up to the present time, the forest 
North America is devastated, and thoughtful observers have for a 
Jong time raised the question how long the timber supplies will 
hold out, Attempts have frequently Been made to estimate the 
annual demands for wood in the United States, and in the 
summary prepared by Fernow (p. 35) for the Paria Exhibition, ip 
has been placed at 22,000 million cubic feet and the total forest 
area at 695,000 square miles, If all thie wood which is felled were 
utilized, this would yield an annual supply of 50 cubic ft. per acre 
with good management. But only a small part of the wood, 
perhaps on the average only half’ what is felled, often only a 
quarter or less, the rest remains lying on the ground and is gene- 
rally burnt up by the forest fires, Thus, in case a careful man= 
agement were introduced, and the area of forests did-not steadily 
diminish, each acre must produce annually 100 cubic ft. and this 
is a very high yield. 

If these figures are reliable, the production of wood must soon. 
fall off and crisis cannot be long delayed. One cannot, however, 
imagine, that any speedy alteration will be made in the present 
aystem of pillage and destruction of the forest, The time will 
come and cannot be much longer delayed, when the export of wood 
from the United States, which has steadily diminished of late, 
must altogether cease, and the impurt from Canada, already cun- 
siderable, will be greatly increased, ‘Many even consider it is nob 
impossible that the export of wood from Europe to America will 
in time become profitable. The development of affairs will lead 
to a larger use of stone and iron instead of timber for buildings 5 
whilst in many districts, coal will replace wood fuel, for at presens 
three quarters of the total consumption of wood is for fuel. But, if 
the question progresses as rapidly as dt present, the prices of wood 

steadily increase and this ix recognised ‘on all sides. Lawa 
inst destruction of forests by fire have for &'tong tithe been in 
férce in the different States, but have forthe most part been 
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treated as a dead letter. In 1882, the American Forest Associa- 
tion was founded, which meets every year and has already done 
much to awaken interest in forest preservation in wide circles, In 
Oslifornia, there is a State Board of Forestry, to arrest destruction 
of the forests, and in sore of the Prairie States, already con- 
siderable areas have been planted out, extending to 100,000 acres in 
Dakota, and 1,000,000 acres in Nebraska, On the other hand we 
must not forget, that in other States, the forest area has become 

eatly contracted. For example, Ohio contained 54 per cent of 
Foroat in 1856, and in. 1887. only 1669 per cent. From New 
York we learn that the Government of this State will undertake 
the proper management of the Forest region of the Adir- 
ondacks which, since 1886, has been under the protection of a 
Special law and also that the President of the United States will 
take some decisive step towards forest protection, provided the 
stare of the political parties will permit his doing so. 

For the scieatific observation of foreats much has been done 
in the United States. The Central Government has published 
tho excellent works of Sergent, and the publication of a new work 
“The Sylva of North America’ bas just begun, which will set 
forth the description of North American trees in 12 quarto volumes 
with excellent illuatrations, In the Museum of New York State, 
on the 15th of last November, the large collections of woods and 
forest products, known as the Jessup collection, was opened. 
‘Accounts of North American Horest regions are published in books 
‘and periodicais. The interests of the Limber Trade are dealt with 
in several periodicals some of which are well edited. Only one thing 
is wanting and that is indeed the chief poiat, an ‘intelligent, 
permanent system of Forest ent. 

The Forest area, which still belongs to the Central Govern- 
ment, is estimated at 720 millions of acres, more than six 
times the area of all state aud domain Forests in the German 
Empire. But for the present, the endeavour to become rich, 
rapidly carries the day. The wood speculator finds ways and 
means to fell wood in forests belonging to the Staces and to 
the Union, and the owner of private forests has not yet learnt that 
regular management may, indeed, give less produce at first than 
Pillage, but that ina properly managed forest, a large wood 
capital collects which cau at once yivid a corvain revenue, sure 
to increase steadily with the increasing prices of wood, Many 
wait for the State to commence and start regular management in 
its own forests, The State has, however, as yet hesitated to 
enforce its rights in its own forests with energy, partly from 
consideration dor the wood mercheuts who are exploiting the 
forests regardless of consequences, By the law of Vomectenda, 
every American citisen can ubtain 64 acres for a tifling stamp 
duty and just as much niore for the sinall price of 172} dollars 
an acre, “Kessler relates that the Humbold: Redwood Lompany 
obtained 5,000 acres for 18 to 20,000 dollara by buying the 
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rights of settlers at the rate of 50 dollars a head. The value of 
the wood on this area has been estimated at 11 million dollars, 
But enormous maases of woud are felled every year on State lands 
without the shadow of a right. In the seven years from 1881 to 
1887 the value of wood felled in this way, amounted to 36,719,935 
dollars, of which only a smail part, 478,000 dollars was recovered 
from the guilty parties, 

The interests of the present are stronger than the care for 
the future. Whilst this is also the case in other countries, yet 
it has been ‘possible to take care to ensure the rights of the 
future, When in India in 1856, onergetic measures were 
taken to secure the rights of the State in the Teak foresca 
of Pegu, and a proper forest management was introduced, 
the greatest possible dissatisfaction wae shown by the merchants 
of Rangoon, It would have been # proper policy, they urged, to 
bring all mature timber to the market as soon as possible, 80 as 
to secure a rapid development to the young seaport. At one 
time it seemed as if the urgent petitions of the commercial people 
at Rangoon to the British East Indian Government, would 

ede Most fortunately, such a bad measure was avoided, the 

‘eak forests were protected, a permanent well-regulated manage- 
ment was introduced, and it is now universally admitted that 
these Shotongh measures have greatly contributed to further the 
continusl and rapid development of Rangoon, 

In America also, in course of time, the rights of futurity will 
be protected. It is chiefly through Germans that successful 
“forest management has been introduced into India and it is nob 
impossible that before the import of German wood into America 
commences, skilful German Foresters will be invited to 
establish a rational forest utilization and a careful forest treatment 
into the United States. ‘At present, however, the fulfilment of 
that idea lies .in the distant future; and we muat not forget 
that already in 1882, Bernhard Fernow in a letter from North 
‘America warned his fellow foresters in’Germany not to build 
hopes on. prospects in the United States. Butin America, a change 
in affairs may come in a single night and signs are not wanting 
that such a change may before very long become possible, In a 
certain place in his book, p. 97, Mayr says, kt present the reve. 
“aues of a properly managed forest would be very small and would 
‘not nearly defray the cost of management, Precisely because the 
“commencement would involve a loss, the State appears to be 
‘specially designated to make a beginning; the time will soon 
‘Gome it which land stocked with forest will experloace a similar 
‘rise in value aa the once valueless Prairie.” “Whether the 
Federal Government, or that of separate States, will actually stars 
the work, appears, as things are at present, very doubtful. It is 
not, however, impossible, that private forest owners’ will grasp the 
fact of the great advantage of careful forest management. ‘With 
steadily rising prices for wood, the increasing capital value'will 
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afford a more than sufficient compensation for the moderate 
revenue from a weil managed forest. Iu another place, where he 
speaks of the Douglas fir, Dr. Mayr very properly says; “how 
‘well enterpriso and capital might unite in a simple system 
‘based on a steady profit, to the blessing of the land and the 
“profit of the speculator.” It is not impossible that, in the United 
States, the private forest owner may first carry out this idea, 
The rapid growth of several of the most valuable woods of North 
America and the steady rise in the price of wood will render it 
possible to carry out careful forest management at a profit, 


Cooper's Hitz Coxizaz, * W.R, FISHER 
8rd May, 1891. 


THE “THAN” TREE OF THE UPPER BURMA 
FORESTS. 


Mr. Oliver, Conservator of Roreate, Upper Burm, has totaly 
sent mo specimens of a new specics of Porminslia which wil 
shortly be figured in Hooker's Icones Plantarum as Terminalia 
Oliveri. Mr. HL. C. Hill hus given me some additional information 
concerning the appearance and geographical distribution of this 
interesting tree, which he has permitted me to incorporate in the 
following remarks, 

The Burmese name is “ Than,” and the tree belongs to the 
section Pentaptera which by some Botanists has been regarded 
as aseparate genus. The fruit is five winged, like that of the 
common Terminalia tomentosa, but much smaller, The leaves are 
sub-opposite, at least in the few specimens which I have, as yet, 
secn; and this cireumstance, together with the small size of ‘the 
fruit, explains why Government Officers in Burma were doubtful 
whether the tree should be classed under Combretum or under 
Terminalia, Tthas no petals: petals, however, are wanting also in 
Combretum apetalum, a Burmese species. Besides the absence of 
petals, the chief generic character of Terminalia is that the 
cotyledons are always convolute, whereas in most species of Com- 
bretum they are irregularly plaited or flat. The cotyledons of Than 
are spirally convolute, in the upper part of the sced being twisted 
around the radicula, which has about one third the length of the 
embryo. It stands very near to two apecies described by Pree! 
from the Philippine Islands, Terminalia 4) with @ two 
winged fruit aud polyanha, the fruit of which has four, sometimes 
three wings 
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‘Than is 4 moderate sized tree, attaining 40-50 ft. with a girth 
4-5 ft, The stem is irregularly shaped, often channeled, somewhat 
like that of the Hornbeam of Europe, During the dry season 
the leaves turn red before falling. The bark, which is greenish 
gre resembling that of Anogeissus latifolia, is thick and brittle. 

és cells contain an abundance of starch and of calcium oxalate 
crystals, but apparently no tannin, The decoction of the 
bark gives a light colored extract, which has been largely used 
‘to adulterate Cutch, but is believed to be entirely ineffective asa 
tanning material. 

Terminalia Oliveri is a very common tree in the dry region 
of Upper Burma, which commences on both sides of the Irrawaddy 
river, north of the 19th degree N. lat. and which extends as far as 
Mandalay and somewhat higher up in the Chindwin valley and 
in the country between the Chindwin and the Irrawaddy river. In 
this extensive dry region, which also comprises some of the land 
drained by the upper Sitang river, with a mean annual rainfall 
of only 20-80 inches, Than is associated with Cutch (Acacia 
Catechu) in a thin open forest, from which the Cutch, being the 
more valuable tree, has been much cut out. Other trees found 
in this forest are: Tectona Hamiltoniana, Shorea Stamensia 
(ingyin) and (Taukyan) Terminalia tomentosa. 

D. BRANDIS. 
Bonn, July, 1891. 


LORD WENLOCK ON THE FOREST POLICY OF 
BELLARY. . 


In roply to a petition presented to the Governor of Madras ab 
Hospet, ‘wben on tour in the Bellary District, to the effect that 
the “ relaxation of the Forest Laws and especially the free use 
‘of brushwood for sugar cane boiling and for agricultural 
‘ es generally, are measures earnestly and widely desired,” 
His Excellency Lord Wenlock replied as follows :— 

“ They had also asked for the relaxation of the forest laws as 
+ regards the use of brushwwood for sugar cano boiling and agricul- 
‘tural purposes. His Excellency was afraid on this point it waa 
“hardly possible for the Government to make exceptions in favour 
‘ of one particular industry. He thought the sugar-cane industry 
‘ hardly required any special prop or bolstering up by the Govern- 
‘ment. He did not think it possible for the Government to relax 
‘ any of the roles laid down by it. As regards local industry, he 
“found on enquiry that the prices charged were the same which 
“the Department charged in the other provinces. He did not 
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“think it would be possible to reduce them still lower for the sake 
“of agricultural interests. If it were found possible to do s0,-he 
« would like to see it done, but at the same time he felt bound to 
“say that the Government had a difficult task before it in conserv- 
“ing the forests of the country. There was no doubt that unless 
* matters were taken in hand in time, the whole forest would have 
+ been denuded both of fuel and fodder, At present he did nob 
«think it possible to relax the laws which were found necessary 
“for the conservation of forests. His Excellency did not think a 
* Government would be doing its duty if it did not do its best for 
« the interests of the country and in the interests of those who came 
“after them, To do so they must have revenue and it was found 
«that they were obliged to charge certain fees and take certain 
« privileges for acquiring a certain amount of forest produce which 
<svould eventually prove a source of enormous wealth to the people 
“ of the country. “He looked forward to the time, not very far 
“distant, he hoped, when the forest revenues would have grown 
“go large as to enable the’ Government to reduce very largely the 
“taxation which d 80 hardly on the subjects of the Queen in 
‘this country. ‘He-hoped that day was not far distant, perhaps in 
“the life time of'some of those assembled there. As matters stood 
* at present he could only say it was difficult ‘for the Government 
“to relax any of the rules and regulations which were found neces- 
“sary to carry on the forestry of the country.” 
‘We are glad to seo that Lord Wenlock has refused to give 
way in this case and hae been able to explain so clearly to the 
petitioners, the forest policy of his Government, a porey which was 
inaugurated by his predecessor, Sir M. E. Grant Duff, The sugar 
cultivatars are among the richest and most prosperous members of 
the agricultural community, and if among the cultivators on the 
rich and well irrigdted banks of the Toongabudra there are any 
who can afford to pay fully for the forest produce they require, it is 
they. It may seem to those who do not know Bellary that the 
concession of free brushwood to poorer agriculturists might not 
only be graceful but be useful to the forests as allowing of cheap 
* cleanings ’ of pore material, the brushwood taken in such cases 
being usually thoray bushes of Zizyphus, Canthium, Carissa and 
40 00, which, ifthe dther growth is good, may be usefully removed, 
-But the fact is that in the neighbourhood of Hospet the Reserved 
Forests are of the poorest character as regards vegetation, and're- 
ire chiefly the protection of all growth for a period of ‘years to 
shelter the shoots and seedlings of the forest trees. ith’ fall 
otection for five to ten yeare, the Gound, Hospet, Jog, Tornagal, 
Bitlakal and Buckasagar Reserves, which now consist of bare hill. 
sides with alittle grass and an occasional bush or stunted tree, or of 
piles of granitic boulders with a few potkets of soil and oceasional 
shrubs, will change their character and fill up. They ought reall 
to be walled or fenced to make sure of protection, and we thinl 
that the result would be such a growth of various kinds that after 
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a time, the yearly ‘cleanings’ which will be necessary to re- 
relieve the tree shoots will give plenty of good fencing material of 
the kind most in use in the country, But, as pointed out by Lord 
Wenlock, it is perfectly fair and just that the agriculturists for 
whose benefit the expense of forest protection and improvement 
is incurred, should contribute tow: that expense by paying for 


the future forest, and there will, as in the neighbouring 
prin ling of sant 
few forest. works in 
india which so deserve to be watched with interest by Forest 
Officers as the work of gradually restoring and reclothing the barren 
hills of Bellary and Anantapur. Hitherto, Ajmere has been our 
type of excellent results, but much of the good done there has, as 
. Hill recently told us, been counterbalanced by the evil effects 
of, 9 too early opening to grasing. To judge by Lord Wenlock’s 
speech, the Madras authorities may be trusted to avoid the Ajmere 
mistakes, and arrange for both necessities, the necessity of good 
pasture and that of shese fuel and agricaltural material in such 
‘® manner as to prevent the one necessity injuring the prospects 
of the other. \e recent orders of the Government of India se- 
ting the ‘ pasture lands’ from those aired for ‘ fuel and 
Bader shews that the distinction is intended to be maintained : 
and, if we mistake not, merely reproduces and applies more 
generally, what had already hoen applied under what is knowa in 
iadras as the “Bellary schemes 
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DEODAR CONING IN ENGLAND. 


Reverting to this subject, we may note that the earliest 
record we can find of the Deodar coning.in Europe is of one that 
fruited in 1852, at Mr, Kell Barclay’s, at Bury Hill, near Dorking, 
as recorded in our columns, September 11,. 1852, p. 682, ‘The 
tree was at that time 28 feet high. We should. be glad to know 
its further history. Since then it has fruited at Dropmore, Kew, 
Suoningbill, and other places. Sir Joseph Hooker kindly reminds 
us that at Kew there isaspecimen tree which. was a seedling 
raised’ by the late Sir Thomas Acland from a cone produced ab 
‘Killerton, uear Exeter. The tree is more vigorous than many of 
the Deodars grown ut Kew, the species not thriving well in the 
Royal Gardens. Writing from Bicton in our columna in December 
11, 1869, Mr. James Barnes, says :—“ I have not yet seen a tree 
“above fifty years old or more than 80 feet high,. though I 
“have known it to produce cones for years; and have seen 
“fect seed produced from home-grown plants, as well as plants 
‘raised from home-grown seed.” Cardensr's Chronicle, 


TASMANIAN: TIMBERS. 


Among the important trees of Tasmania is the “blue gum” 
which has ite home principally in the southern parts of Tasmania, 
Many of these trees exceed a height of 280 ft., with a girth of from 
40 to 50 ft, The timber of the Blue gum is of rather @ pale colour 
hard, heavy, str durable, In transverse strain its strength 
ia about equal to English oak, It is used in house and ship 
building, and also by carriage builders and-manufacturers of tools, 
‘The timber of the peppermint tree is useful for many kinds of 
carpenters’ work ; in Oeying it, docs not split. Itis also used 
in shipbuilding. The “stringy bark gum” isa valuable tree, 
found in abundance in Tasmania, The wood supplies a large 
portion of the ordinary eawn bard timber for rough building 

urposes, It is alo well adapted for carriage, cart, and wagon- 

uilding, wheelwork, and agricultural machinery, aa well as for the 
framing of railway carriages and trucks, The timber of the 
“white gum” or “ manna tree,” is used for shingles, rails, and 
rough building materials. The “iron bark” valuable tree, 
the trunk of which is aawn into good timber, it is also used for 
‘posts and rails. One of the most handsome of the native trees ia 
the ‘ blackwood,” which is widely distributed along the slopes of 
the north-west coast, The timber is of a brownish colour, closely 
atriped with streaks of various shades of. a reddish brown. 
‘The more ornamented logs of this wood are exceedingly beautifal, 
and fetch abigh prica The myrtle or beech is common in 
Tasmania, forms a large proportion of the foresta, The 
* buon” pine id to be the grandest and most useful of all the 
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waoft woods. It. is abundsnt:along the rivers of the south-westerm 
of-the island, attaining.s height of-from 60 tb 120 fh, with's 
eter from $ to Bf It is large! ely em plored, locally, an all 
Kinds: of furniture and ‘ornamental work, and:ia the most highly- 
esteemed of all kinds of. wood for the lighter sea craft, The value 
of Tasmanian bark and timber exported during the last five years 
amounted £627,861, or an b ererog® of about £125,472 a year. 
This, says the Journal of the Society of Arts, represents nearly 
-one-eleventh of the total-exports—Timber Trades Journal. 


AN- INTERESTING FOSSIL, 


The other morning the navvies working at the deep cutting 
-of the Orieff and Comrie Railway, at the west side of the town, 
came upon a curious heavy stone lying about 8 ft. below the sur- 
faee of the ground, On examination, it seemed to have been.a 
-root-cutting of a tree nearly a foot in length, having a diameter 
at the lower end of 7 in, and at the top of: 5 in. ¢_ lower-end 
-appeers as if:cut with.an axe or:some such instrument, and the 
top has every appearance of being cut with a saw, and is quite 
-smooth, The various yearly growths are distinctly visible at the 
smooth end. An experienced wood merchant is of opinion that-it 
is the cutting of ® laburnum tree, It is much heavier than a 
-stone of.the same size would.be,—Ibid. 


THE MANNER OF MANNA, 


In an Occasional Note which we published on the 17th 
‘instant it.was remarked that “ the manna which fell from the sky 
-during a shower near Merdui and Diarbekir, in Asia Minor, last 
August, and was bakedinto bread, hasbeen examined by French 
men of a¢ience. It is in the form of little balls or hailstones, yel- 
low outside-and white within, and is identified as a tichen belong- 
ing to the species Lecanora esculenta. The lichen is found in 
Algeria, but is common on the arid mountains of Tartary and the 
Kirghiz Desert.” A correspondent who read the note has kindly 
gent us gome manna for inspection. In doing so he writes :— 
© Perhaps you would like to see some of it? So I enclose a small 
-quantity, “As to manna it does occasionally fall in the form of 
snow in the vicinity of Mardin, as I have repeatedly, been assured by 
competent and trustworthy witnesses. Taleo tested. it; but it 
is totally different from the recent fall in colour, form and taste, 
“The former assimilates what we would realise the scriptural 
manna to have been like.” The sample resembles Plaster of Paris, 
the chape and colour. being the same as desoribed in the note 
above. Curiously enough, the same post brought.us a recently 
“published Sroature on: the chemaval prvpertion of manuas from 
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the pen of Mr. David Hooper, F.c.8, the Madras Government 
Quinologist. It is written in scientific phraselogy, and though it 
affords a deal of information on this interesting eubject from the 
chemist’s point of view, it does not condescend to go into those 
details which the “ general reader” is in need of. 

{tis as well to disabuse one’s mind at once of the ides that 
there is anything miraculous about manna. Doubtless the 
age in the Old Testament, describing how this “ angels’ food” wi 
rained down from heaven to keep from stervation the wanderin; 
Israelites, pre-supposes the idea that a miracle was perform: 
thereby; but the miracle, if any, was with respect to the quantity 
of food provided rather than to the substance of the food iteelf, 
Mannas (for there are several varieties) are simply concrete oxud- 
ations from plants and trees and they are found more conspicuous 
ly in the following species:—Ash, cotoneaster, tamarisk, camel- 

orn, eucalyptus, oak, plantaia, willow, cedar, larch and pine, 
The manna of the Israelites, according to some authorities, was 
obtained from the tamarisk shrub, according to others from the 
camelthorn. It may well have been obtained from both. 
Tamarisk manna is called by the Persians guz-angubin or tamarisk 
honey. It exudes during the day time in the hot months of Juna 
and July, from the slender ‘branches of the plant, in the form of 
ioney-like drops which in the cool of the morning are found in a 
solid state. Threnberg discovered that the exudation of this 
manna is caused by insects of the genus Coccus which sometimes 
cover the branches, At the present day it is eaten by the Arabs 
and by the monks of Mount Sinai like honey with their bread. 
The camelthoro (or alhagi) manna is called by the Persians 
tar-angubin, The plant from which it exudes is small, and legu- 
minous, growing commonly enough in Persia, Afghanistan and 
Beluchistan. The manna occurs in the form of small, roundish, 
hard, dey tears varying in size from a mustard seed co that ofa 
coriander, of light brown colour, sweet taste and senna-like odour, 
It ie collected near Candabar and Herat and imported into India 
from Cabul and Candahar to the extent of about 2,000 Ibs. annu- 
ally, and is valued at about thirty shillings a pound, Though 
each of these two kinds of manna has claims to be considered 
identical with the manna of the Israelites, we cannot help think- 
ing that at least one other kind has equal claims, This is the 
yaanna lichen mentioned above, which is found in more or less 
abundance in every desert place between Algiers and Tartary. 
The Lecunora esculenta is a plant that trails along the ground in 
layers of three to six inches thick over large tracts of country, and 
the position of its manna on the ground tallies with that mentioned 
in the Bible narrative. 

The mavna best known ia Indian Bazaara is “ Shirkhist” 
derived from the Cotoneaster nummularia and chiefly imported, 
we believe, from Afghanistan and Turkestan. It is curious that 
its chomistry had not been correctly ascertained until the year 


og 
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before Jast, when M. Raby examined an authentic specimen from 
Persia. The author of Makhzan-el-Adwiya, speaking of shirkbiet, 
says “they say that in the town of the Subbeh of Bebar and 
Patna and Bhagalpore; a substance Hike shirkhist is obtained from 
@ plant called in Hindi, katra, and they prepare it in this manner, 

ie tree_is cut down and fire applied to the roots, which causes 
& flow of boiling juice which concretes into lumpa like white 
sugar sweetmeats, and this sugar has all the properties of shirkist, 
and it is called by the people of those parts “Aarlalu.” Of another 
kind of manna, Mr. Hooper writes as follows:—“ The pines and 
the cedars in the Himalayas have this year been thickly covered 
with manna, aud Dr. G. Wate last February supplied some of the 


+ young branches of Pinus excelea coated with » white saccharine 


exudation matting together the acicular leaves. The manna was 
whitish, crags. aoft and clammy to the touch before it was dried,* 
_ odourless and sweet.” There is no necessity to describe in detail 


“ the numerous other kinds of mannas, Amongst them may be 


mentioned the commercial manna from the frassinetti, or planta- 
tions of Sicily, which is useful for its medicioal properties ; 
Ispabani manna derived from the Astragalus florulentus ; oak 
manna derived from the twigs of the Quercus persion, which is 
ant@bject of some industry among the tribes of Kurdistan at the 

nt day ; Laristan manna which oozes from the Pyrus glabra ; 
Justralian eucalyptus manna, which is such a favorite sweetmeat 
with the children of that country ; and the manna de Briangon 
or Rirgantina, collected from the larches grown on the French 
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FOREST TREATMENT IN SOUTH TINNEVELLY. 


Tionevelly forms the southernmost district of the Madras 
Presidency and occupies an area of 53%1 square miles, Fts 
rincipal forest areas occupy the eastern slopes of the range of 
Fils which forms the western boundary of the district aud is 
ronghly taken at 900,000 acres, The mean annual rainfall ia the 
uins may be estimated at 30, and that on the hills at 100 
inches, Deciduous forests occupy all the drier slopes up to an 
elevation of 2,000 feet and frum this elevation great masses 
of evergreen forests, broken only by ruined patches of Karni 
clearings, stretch themselves upward to the cresca of the 
range and along the streams atthe bottom of valleys. A 
Tine of cairns which runs more or lees midway along the slopes, 
separates the “Reserved Lands,” which lie below, from the 
> Reserved Forests” which lie above it. In the former, free 
azing and the removal of headloads of grass and firewood 
for bond fide home use are allowed ; but in the latter no such 
privileges exist. ; 

South Tinnevelly comprises the taluga of Nanguneri, and 
‘Avobasamudram ; but my remarks will chiefly apply to. Papana- 
gam which is by far the principal block in the district. The 
forest area, although very limited and the field for wark wot large, . 
has, stall, much in it that is interesting The encred waters of. 
the Tambaraparni and other rivers take their rise here, and it is 
the irrigation they afford which is the principal source of wealth 
to the district ; fairly good fishing and shooting are obtnined, and 
the richness and variety of the vegetation are well known, 

‘The forests were formerly worked under the “License” and 
“ Selection ” systems and more recently “Coppice under etan- 
dards,” “Jardinage,” and cultural operations were iotruduced 

License System :—This was applied to the lawer deckduoue 
forests and was confined to the removal of firewood, agricultural 
implements and small timber. It may be briefly 1 
follows, ‘The purchaser on payment of a fee receives 

~ Gesuer a ticket which preseribes ihe period and locality, the descrip- 
tion aad amount of produce, and the thanna through which the 


} 


405 FOREST TREATMENT IN SOUTH TINNEVELLY. 


produce must pass. At the thanna the produce is checked and if 
it accords with the terms of the ticket, the ticket is retained and 
in exchange a “way permit” is given, which covers the produce 
to its place of destination. It will be at once seon that this is 
wasteful and ruinous system. Under it the best trees are selected 
and removed and crocked, gnarled, dwarfed and rajected trees 
remain which must only deteriorate the forests and reduce their 
value and utility ; or perhaps out of a felled tree a small portion 
of the trunk ora branch is taken and the rest allowed to rot or 
removed for some other less useful purpose. This system has 
given way to the “ Coppice under standards” aystem. 

Coppice UNDER STANDARDS :—An attempt at this system 
wos made the year previous on small irregular patches, but it was 
not understood and it proved a financial failure. 

‘The Mundanthorai plateau, which is about 10 square miles, 
was then chosen, as it is centrally situated and affords easy access 
to the foresters and forest guards of the range for studying tho 
system and applying it to their own charges. A base line was first 
laid out along the Mundanthorai-Kariar Road and from this 
parallel lines were taken 15 chains apart, then across these, at 
right-angles, another row of lines were cut at 20 chains apart, there- 
by dividing up the area into 30 acre coupes so arranged that 
the winds which blow with great force for nearly four months in 
the year cut the coupes more or less at right-angles to their great- 
er length. The coupes are demurcated with stones, showing the 
number or name of the coupe and the year in which the coupe 
was felled, thus :— 


he angle of the stones shows the direction of the \eoupe 
boundary line, and each face of the stone points to the cut \area 
and has inscribed on it the name of the coupe and the year in 


which it was cut.) a 


\ 
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The principal trees and shrubs found within the plateau are 
Teak, Pterocarpns Marsupinm, Satinwood, Tamarind, Grewia 
tiliefolia, abutilifolia and asiatica, Briedelia retusa, Cordia Myxa 
and angustifolia, Cassia Fistula, Albizzia odoratissima, Lebbel 
and amara, Spondias mangifera, Homigyrosa canescens and 
deficiens, Schleichera trijuga, Diospyros Einbryopteris and Mela- 
noxylon, Careya arborea, Zizyphus Jujuba and xylopyra, 
Anogeissus latifolia, Dalbergia latifolia, paniculata and lanceolaria, 
Promna latifolia, Morinda citrifolia, Chionanthus malabarica, 
Sapindus emarginatus, Walsura piscidia, Aglaia, minutiflora, 
Atalantia monophylla, Limonia alata, Mundulea suberosa, Bucha- 
nania latifolia, Terminalia Chebula, Arjuna and belerica, Vitex 
altissima and trifolia, Mimuzops indica and Roxburghiana, Cycas 
revoluta, Gyrocarpus’ Jacquini, Givotia rottleriformis, Bauhinia 
malabarica and tomentosa, Hydnocarpusalpina, Hardwickia binata 
and pinnata, Phyllanthus Emblica and polyphyllus, with 
dense extensive patches of undergrowth consisting mostly of 
Strobilanthes Kunthianus, Memecylon tinctorium, Randia 
dumetorum, Webera asiatica, Flacourtia sepiaria, Erythroxyion 
indicum, Dichrostachys cinerea, Zizyphus CEnoplia, Helicteres 
Isora, Actephila excelsa and Cadaba triphylla. 

Most of the trees and shrubs coppice well and send out 
strong, vigoraua shoots, and in the case of Dalbergia paniculata it 
was here discovered, as was noticed in the 1888 September 
number of the Zndian Forester, that coppice shoots spring from 
the parenchyma between the woody zones, a fact unknown in 
other dicotyledonous plants, 

Tam indebted to J. G. F. M. for his “A note on Forest 
Manogement in Tinnevelly ” published in the January-March 
number of the Indian Forester where he has given in much 
detail the “signal advantages” gained by the system, but a 
short account fom one who had introduced ‘the system and laid 
out the. coupes, may not be out of place. 

The fellings were done departmentally, but might now he 
given out on contract, except for the fact that small branches 
and twigs are removed in headloads by the poorer class 
of villagers, mostly women, from the sale of which they just 
scrape a day’s living, It would be exceedingly hard to leave 
them to the tender mercies of a contractor. I have not an 
account of the out-turn of produce with mo, but the net gain at the 
end of the official year 1888-89 was something near Rs, 26 
per acre, with a prospect of being very materially increased, 

rom 10 to 20 standards, according to the richness or 
poorness of the soil and the denseness of the undergrowth, were left 

er nore, On fairly extensive slopes of 1 in 10 and steeper, it was 
ound advisable to retain the continuity of the leaf canopy and the 
fellings approached more an improvement—thinuing and cleaning 
operation than regular coppice ; care being taken to improve the 
stock, prevent erosion and maintain high forest. ‘The regrowth 
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from atools and the reproduction from self-sown seed were very 
good, owing of course to the greater amount, and better quality 
BF aces produced by the parent trees, caused by the adinission 
of more light all around them and by the breaking of the surface 
and the lodgement of the seed direct into the mineral soil by the 
felling, conversion and transport operations. 

‘The average height of the teak shoots for the first year was 
3 feet and the girth 2° inches. For the other speciés it was 
somewhat less, 

The only dangers to be encountered are from the winds 
which blow with great force for nearly four mouths in the year 5 
from the Sambur and from insects, The effect of wind is miti- 

ated by cutting the coupes as is now done in alternate strips. 

‘he Sambur selects the soft corky bark of the Mundulea Subec 
rosa und of satinwood saplings fur rubbing his horns against, 
and those saplings thus attacked are generally very much damag- 
ed aud evenunally produce heurtshakes which, in the case of 
satinwood, unfit it for the uaves of wheels for which it is much 
used and especially valued, ‘The trees may be protected by fencing 
them round with, or hanging round their bark from 2 to 4 feet 
high Prickly Pear or any other thorny shrub. 

Coppice under standards ia now introduced throughout the 
district wich very good results, both financially and as a means 
of improving and regenerating the low deciduous forests, With 
the data now at hand a working plan might easily be drawn up 
and atrictly adhered to. 

The ‘linuevelly “ Selection System” much resembled 
License systero in that it, alluwed the Contractor to pick and 
ite choose the trees for felling over an extensive area and resulted 
in the dead, dying, hollow, and_stag-headed trees, being left 
behind. ‘This methed has since given place to “Jardinage” or 
the “selection method” properly understood. 

Jardinage :—This method is applied to the evergreen forests 
or “Shulas” and to urees of special value in the npper deciduous 
and semi-overgreen forests, The Sholas require most careful 
treatment as on their existence depends the continuance of the 
wat-r-supply to the rivers and streams, We have just begun to 
mark out coupes and to work them systematically aud with a 
view to the above purpose (namely, the insurance of the 
water-supply tothe rivers and streams), The points in view 
were — 

(1) The continwity of the leaf canopy. Just ripe, over- 
ripe and dying trees were removed at the rate of one tree per two 
acres. 

(2) The improvement of individual trees by cutting 
away from them the creepers #nd Loranthus, 

(3) The germinativn of seeds of the more important 

cies, such ax Konga, which was assisted by cuiting away the 
Brushwood aud raking up the ground immediately after a goodly 
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namber of seeds had fallen; and fostering of seedlings and 
auplinge by cleanings and’ the removal of cover so that they 
might eventually take the place of the fallen veterans, 

In the abandoned Kari clearings, seedlings of the principal 
indigenous species were planted out and are mentioned under 
cultural operations. ten 

Of the principal shola trees I may mention Hopea Wightiana 
Vella Kongu), which is par excellence the timber of Tinnevelly, 

Janocarpus utile (Karun Kongu), Aglaia Roxburghiaua 
(Chockla), Gluta travancorica (Shenkurani), Cullenia excelaa 
(Vedipela), Bassia latifolia (Malai [lupai), Hardwickia pinnata 
(Yanai Kolavu) Pterospermum rubiginosum (Sitalapolavu), 
Heritiera Papilio (Santhana Unnu), Cedrela Toona (Mathacaree 
Vembu), Diospyros calycina (Thovara), D. Ebenum (Karuthali), 
Myristica laurifolia (Katujadica), M, corticosa (Kakamungi), 
‘Alstonia scholaris (Thundapalai), Vitex altissima (Milay), 
Bischofia javanica. (Mala Ghadiyan), Mesa ferrea (Nangw), 
Litscea 2oylanica (Shembugapala), Acroearpas fraxinifolius (Mala 
Kounai), Euphoria Longana (Puvan) aud Filicium decipiens. 

Notes on the out-turn from conversion, and the reducing 
factors of some of the principal Classes of trees were taken, but 
are mislaid. I shall try to supply them later on. 

CULTURAL OPERATIONS These were formerly confined to 
grassy areas through which narrow parellel linea wero cut and 
teak and vengai (Pterocarpus Marsupium) seeds were dibbled in, 
Tt was always go far asI am aware, a failure. 

Considering the importance of the evergreen forests both 
as a means of insuring the water-supply of the Taunbareparai and 
other rivers and financially from the large revenue obtained from 
them, it had always occured to me to extend these forests which 
already have been very much contracted by the unlimited Karni 
or Kumri clearings, which are now for the most part abandoned 
and consist of low, dense, tangled, ehrubby growth, With this 
view, permanent nurseries were mado at Kaunikally Odei and 
Ullaar and seedlings of the principal species such as Kongu, Satin- 
wood, &., were raised in them and put ont on the absndoned 
Karni clearings (sites of Sholas cleared for cultivation) in parallel 
contour lines during the firat burst of the North East and South 
‘Weet monsoons in the form of an introduction. Teak and Vengai 
(trees of deciduous forests) were put out into the more open places, 
and black and white Kongu, Nangu and other “ Shade loving” 
species into shady places. Seeds also were dibbled in, but this 
was chiefly done by the Watchers and Forest Guards who carried 
seeds in their waist cloths and dibbled them iv, in their beats, 
sunny the rains, in exposed and burnt up places. 

it may be mentioned that the areas were first cleared of all 
creepers and tangled growth and that the introduced plants were 
freed from vertical covering and wherever self-sown seedlings and 
saplings of the principal species wore found it was merely cleaned 
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around them so as to protected them against suppression. 

Tn addition to the plants obtained from the nurseries I was 
able to obtain 1,000 Checkla, 2,000 Nangu, and 2,000 Kongu 
seedlings from self-sown seeds in the forests, These were taken 
out and planted in Novernher, 1888, 

Thad jast six months to watch the results of these operations 
which extended over an area of 50 acres, but during that time 
noticed that the majority of the plants were established and 
doing well. It will of course be necessary to replant failures 
and to clean the areas occasionally. 


8. Cc, MOSS. 


THE EXTERMINATION OF WILD BEASTS IN THE 
CENTRAL PROVINCES. 


From time to time a statement appears in the Indian papers 
showing the number of persons that have been killed by wild 
beasts aud by snakebite during some preceding period of twelve 
months, This number, if we remember rightly, generally remains 
fairly conatant at eome 20,000 head. And English papers get 
hold of these figures aad taking them in faith, publish heart- 
rending articles on this terrible mortality, But there is good 
reason to believe that the number of deaths from snakebite at least 
ig not to be relied ov, as many deaths, such as those from heart dis- 
ease, or in some cases from poisoning, sre attributed to that cause, 
Still, when all allowances are made for error, the number remains 
sufficiently large, 

‘A recent Resolution published by the Chief Commissioner of 
the Central Provinces dwells on this subject at some length. qt 
appears that in 1390, the number of persons killed by wild 
animals in the C, P, was 868, and the number of deaths said to be 
due to snakebite was 1041, the total loss of human life being 14 
more than in 1889, 

‘The ravages due to wolves in the Hoshangabad, Saugor, and 
Narsinghpur districts, and the measures successfully adopted for 
the destruction of these pests have already been described in some 
of the Indian papers, It will suffice it to aay here that 87 deaths 
were due to this cause and that the pack has been entirely exter 
minated, owing to the systematic arrangements of tho special 
officer deputed for that purpose. 

Various man-eating tigers have been destroyed : one in the 
Raipur district for which a reward of Rs. 300 was offered ; 
auother in Bhandara; besides several in Hoshangabad, Chanda, 
Balaghat, and Seoni. In all, about seven or eight man-eaters 
have been satisfactorily accounted for. Panthers claim 26 
victims, 
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‘The number of cattle reported to have been killed by wild 
beasts is 4620 against 3390 in 1889, These figures however do 
‘not pretend to accuracy, as a change has been made in the manner 
of preparing the returns, and cattle which have strayed and have 
then been stolen are often reported as carried off by wild beasts, 
It is belicved thot wild dogs in some districts have destruyed » 
good many cattle. 5 

The number of gun licenses in operation was 13,426, a large 
increase on the figures for 1889; and the Commissioner of the 
Nerbudda Division observes that there is no lack of arms, but 
rather of efficient Shikarie. 

‘The next part of the Resolution deals with two suggestions 
made by the Goverament of India the first of which relates to 
rewards. “The scale of ordinary rewards now in force in the 
. Central Provinces for the destruction of wild animals is as 
“follows :— 


‘ For tigers Rs. 60 
» do. cubs i » 20 
} man-eating tigers sie ws, 100 
» panthers and leopards de ter » 10 
» _ do, do. cubs wee Pr » 6 
» bears he wes » 6 
3 de, cubs das rar a 
» wolves: wee ae ” 2 
» any wolf, haunting villages and seizingchildren * 5, 
» Wolf cubs ai Ae 8B 
s hyenes ‘ Re 5 
» do. cubs ae ve AB 


“In the case of man-eating panthers and wolves, and of man- 
« eating tigers, for the destruction of which the ordinary reward of 
‘Rs. 160 is found insufficient, special rewards are sanctioned, ag 
‘occasion requires, and these have sometimes been as much aa 
“Rs. 600. The freneral opinion is that in most respects this ecale 
‘is sufficiently liberal, and the Chief Commissioner would prefer 
‘ not to alter it at present or until he has had further experience of 
* ite operation.” 
he rewards are paid either by the Deputy Commissioner, 
in the case of animals for which special rewards have been sanc- 
‘ionad, and alaa in'the cass of wolven sad’ wole cubs; or at the 
nearest Tabsili or Police Station, The skins are sent in to head 
quarters along with the bill “to prevent frahd,” and of coursa 
the shikari never sees hie skin again, In some provinces we 
believe the custom is to mark the skin in auch a manner as to 
prevent its being brought up a second time, and then to retum 
it to the owner, The Deputy Commissioner had to inspect the 
of wolves himself owing to frauds perpetrated by the 
off ot jackal skins instead of the real article. 
‘The aecond suggestion made by the Gorerament of Toda i 
a0 interesting to us as Foresters, that we do not apologize for 
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noting what the Resolution says about it at length. The su, 
tion is that “shooting parties should be encouraged for the des- 
* traction of tigers and other dangerous carnivora in reserved forests, 
‘and that in addition to liberal rewards, assistance in the way 
+ of elephants should be freely given to Military officers and others 
‘who have leisure to organize shooting-parties for the destruction 
“of advertised man-eaters. In connection with the general subject 
¢ of Forest administation, the Chief Commissioner has recently had 
occasion to consider the Forest Shooting Rules in force in these 
‘Provinces, These rules were first officially published in Novem~ 
“ber 1888. They were subsequently modified, andin these Rules 
“no person other than Forest officers or Military officers below the 
‘rank of Field Officer may shoot in a reserved forest at any time 
« without a permit, for shioh, a fee 8 charged 3 while in lone or 
EES re-protected forests, no shooting is allow- 
eZ MMsery ofear low oa between the Ist January and. 30th 
are granted permits free June, Practically the effect of the Rules 
of charge. should be to close the Government Forests, 
«which cover something over 20,000 square miles of country, 
“to Native Shikaris—who, if inferior marksmen, are still our 
‘most efficient, because by “far the most numerous agency 
‘for destroying wild animals; and to convert these forests 
‘—vhat is one-fourth of the entire khalsa area of the Pro- 
“vinee—into preserves for wild beasts, Enquiries have beon 
“made as to the effect of these Rulcs in increasing the number 
“of wild animals: and from the information acquired, as wel) as 
“from his perception of the bearing and tendency of the Rules 
«themselves, the Chief Commissioner is satisfied that the Rules 
“tend to protect, and asa matter of fact do protect, wild animals 
‘and augment their numbers. The Shooting Rules came into 
operation in November 1888; and since 

then there has been, as the figures in the 
margin show, a progressive and extra- 
ordinary decrease in the number of wild 
animals destroyed. This result is, in the 
opinion of some officers, chiefly produced 
by the prohibitive effect which the heavy 
license fees have on Native Shikaris who 
eannot afford to pay the fees, and to whom 
cousequently the Government Forests are 
permanently closed. Other officers of 
* sporting tastes, holding that Native Shikaris are inferior marks- 
* men, view with satisfaction their exclusion from reserved forests, 
‘and think that this exclusion will result in fewer tigera 
* being merely maimed and wounded, and through inability to catch 
‘their natural pe , becoming man-eaters. Other officers 
‘again who think that Native Shikaris never shoot. tigers, 
“pat reserve themselves for deer and pig, find in these Rules an 
‘ effective measure of protection for deer and pig, the legitimate 
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« prey of the tiger, which being thus, itis presumed, provided with 
*an abundance of food, has no need to turn man-eater. Finally, 
* the Commissioner of Division, a mighty hunter, ingeniously pute 
‘in a good word for the tigers: “If” he says, “tigers are all se: 

“ troyed, the damage which will then be caused (by deer and pig) 

* to the crops in the villages lying in the vicinity of the forests 

+ will becomes very serious matter, and be much more severely felt 
“than the loss of a few cattle”! But against these sportaman- 

“like and, therefore, seductive arguments, the Chief Commissioner's 

* official judgment is proof, Indeed, he regards them as testimony 
* to the protective effect of the Rules, and as pleas for preserving 
‘large game in the vast forests of the Central Provinces. But 
«Mr. MacDonnell, having in mind the long tale of loss to life and 

« property which the present and all previous reports disclose, thinks 

“that our object should be to rid the Province of destructive wild 

* animals, and in the pursuit of this object he finds it difficult to 

* make u distinction between wild animals which are destructive to 
‘life and those which are merely destructive to crops, The present 

* Shooting Rules were, it is understood, introduced primarily with 

* the object of forest conservancy, and there was the subsidiary 

* object of preventing the extinction of some species of birds and 

‘animals. The preservation of destructive canivora was, the Chief 
+ Commissioner believes, neither desired nor contemplated. But 

‘the rules have had this unforeseen effect, while there is every 

‘reason to think that the requirements of Forest conservancy will 

+ be sufficiently met by less restrictive measures. 

“Tn May last the Chief Commissioner had an opportunity of 
‘bringing the matter before a Conference of Forest and Executive 
‘officers assembled to consider certain questions of Forest 
‘administration, The Conference comprised among its members 
‘some of the best sportsmen and most accomplished naturalists in 
“the Province, and the unanimous opinion of these officers was that 
“the Shooting Rules needed amendment. An amended draft of 
“the Rules was submitted for the Chief Commissioner's orders, 
“and this draft he has since been carefully considering. There are 
“eertain points, particularly in connection with a close season for 
* game birds and for some animals, on which Mr. MacDonnell has 
«till some enquiries to make ; but bis disposition is to accept the 
* chief provisions of the modified rules substantially as aubmitted to 
‘him. Broadly speaking, their effect will be to allow greater free- 
* dom of the chase, unrestricted by fees; or even by license, except 
“in those fire-protected or specially reserved foresta in which for 
* reasons of public utility it is essential to maintain the license 
* system, Even here, provision will be made, whereby, subject to 
* gafe-guards in the interests of Forest protection, all’ carnivoroua 
* animals may be hunted down and killed. As stated by Colonel 
* Bloomfield, Deputy Commissioner of Narsinghpur, himself a good 
« sportsman (who has now, however, exchanged his hunting grounds 
“in the Contral Provinces for well-earned retirement in England,)° 
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“the shooting in and general hustling of Government Reserved 
«Forests will soon diminish the supply of large carnivora. 

It is worth while pausing h re to covsider the views of tha 
district officers consulted. It is evident that Native Shikaris have 
not heen able to pay the high fees demanded and that the 
number of wild animals killed has largely decreased ina period 
of three years, a decrease amounting to 45 per cent, Some 
officers think that there will be fewer man-eaters in the future, 
either because there will be fewer tigers mained by inferior native 
marksmen or because there will fe more deer and pig for the 
tigers to eat. Another officer is of opinion that if too many tigera 
are shot down, pig and deer will increase to such an alarming 
degree that the villagers’ crops will suffer. 

Whatever the ingenious reason set forth may be they one 
and all view with satisfaction the exclusion of the Native ‘Shika, 
and yet there is another way of looking at the question and it ig 
imply this, the more the Native Shikari is kept out of the 
reserved forest the greater chance will the district officer and his 
friends have of adding to their bag when they themselves take 
the field, We are glad to see that “against these seductive 
‘arguments, the Chief Commissioner's Official judgment is proof,” 
and thatin future the forests not specially fire-protected will be 
thrown open to sportsman of any creed or colour. The question of 
Forest Conservancy and shooting rules, or game rules, is too long 
to discourse now, and we hope to take it up at some future time, 
It is quite clear that the stringent rules adopted a short time ago 
in the C. P. and now about to be related. are contrary to the 
apirit of the age, and that come method of opening the forests to 
legitimate sport consistent with their preservation from fire must 
be the object sought for. 


8. 


MY FIRST TIGER. 


Your readers have probably seen this heading two or three 
times already, but as other peoples’ first tigers were not related to 
my first tiger, it still possesses the charm of novelty, as far as I am 
concerned. The manner in which he was converted into an 
ornament for the drawing room was as follows, As I was opening 
my lettera ona morning, I come across a demi-official lookin, 
cover which contained a report of the death of a would-be shikari 
at the hands, or rather claws, of an infuriated tiger. Two native 
shikeris had spent a pleasant evening in a “machan” over « 

ool of water, and by the light of awaning moon hed put a 

ullet. into Mr. Stripes’ shoulder; Stripes roared, the Shikaris 
shivered, and Stripes’ mother came up to enquire into the cause of 
the bad language her son was using ; when she saw him going on 
three legs, the teed euch, fearful ‘expressions that the “machen” 
shook with the agitation of the shikaris, unused ss they wore to 
anything stronger than the ordinary polite language of a native 
village. Mrs, Stripes helped her son back to the cover of the 
jungle, and silence reigned around the “machat.” where the 
shikaris sat and shivered till sunrise, when, with rapid steps and 
many a glance over their shoulder, they made tracka for the near- 
est human habitation, Thore, about twenty men soon collected, 
and our shikaris, whose courage and imagination had been 
warmed by the sun, told their tale: the tiger was an enormous 
one, and the tigress still larger; their roars had shaken the hille ; 
the tiger was mortally wounded aud was certainly dead by this 
time ; were they going to lcse the sircar reward or were they 

joing to show their courage by tracking a dead tiger and skinnin| 
fi 5 and were they not twenty to one, and he @ corpse! ‘Armed 
‘with antiquated spears, guns more dangerous to the shooter than 
the shot at, billhooks and axes, they started in quest of the dead 
beast. Arrived at the “ machan,” their eagerness for the fray began 
to diminish, they spoke in whispers and kept sharp eyes on ihe 
surrounding jungle; but blood was plentiful on the track, and no 
tiger'could loge 80 much blood and live, so their spirits rose and 
they followed the trail gaily for a mile and a half, by which time 
they had grown careless in the absolute certainty that they would 
find nothing but lifeless mase at end. In this they, 
were mistaken, for with a qudden roar, a crash and a spring, 
Stripes stood among them; they acatcered like mice before a cat, 
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but Stripes was two quick for one of them ; he caught him by the 
waist and quietly carried him to the foot of a tree, among the 
upper branches of which two of the beaters had taken refuge ; 
they were unarmed. but yelled and shouted, and others in other 
trees did likewise, while some of the most distant slipped off 
their perches picked up their guns and fired them in the air. The 
general din had the desired effect ; “Stripes left his victim and 
flipped away to cover, where he was left in peace; the man was 
fearfully mauled, but still alive; his companions did what they 
could for him and carried him back to his village where he died 
an hour later. 

My correspondent only gave me an outline of the story, and 
finished up with an appeal 10 me to send down somebody to shoot 
@ man-eating tiger as nobody dared go into the jungle until he 
was accounted for 

Ithrew the letter across the table to M. who perused and 
returned it in silence: even when I asked him if he was “ game,” 
his only reply wasa withering look and slight curl of his upper lip, 
s0 I said no more. It was three days before we could get away, 
but at last we found ourselves in asmalt inspection shed within a 
couple of miles of the ravine which had been the scene of the 
catastrophe wlready related. A consultation with some old 
native shikaris followed; how were we to get at Stripes, or obtain 
‘evidence of his death ? No elephants were available, so we must 
walk, and walk circumspectly as the jungie was thick, and the 
tiger if alive was likely to be a dangerous customer. It would be 
useless driving cows in, for they would bolt at the first ti, 
sniff brought on the breeze; buffaloes would be better, but there 
were none in the adjoining villages 5 ‘oats, said an old shikari, 
will do the trick ; if the tiger is dead they will walk up to him 
and give tongue: if he is alive he will take one ; the othera will 
‘bolt, but we shall track him by the blood of the one he takes. 
Now, although I should have been ‘exceedingly pleased if Stripes 
had been able and willing to slay ton thousand gonte, I was loth 
to countenance the admission of those universal exterminators into 
a reserved forest, but without goats, not a man would come with 
‘us to show us the ravine, so relucean {gave orders for the 
goats to be brought and marched in. They behaved beautifully ; 
walked along steadily, till we reached the entrance to the ravine ; 
then apread out like a line of beaters and walked through the 
thick jungle; we had about a dozen native shikaris with us, and 
they showed no desire to lead the way; we visited the scene of 
the tragedy, found one shoe anda sanguinary cloth on the ground, 
and walked on for about 100 yards we had come over a mile and 
@ half with our rifles at full cock, and every nerve strained, 
through thick jungle in which a tiger might have lain within 
five yards of us without being seen, and had just emerged into 
more open ground when the goats stampeded; instantly a babel 
of voices broke out in the tops of the trees behind us, and looking 
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round, we discovered most of our shikaris well out of harm’s way 
‘and looking anything but happy; two or three however stood 
their ground, and assoon as it was evident that Stripes was not 
following the goats, we walked cautiously round to where the 
stampede had commenced. Stripes hoard us coming, and carried 
his goat off into a thicket before we could catch sight of him, but 
the fresh blood still sliding down the blades of grass showed that we. 
were not far behind; we sat down and smoked a cigarette each, 
waiting for the other men to come up ; then cautiously approach- 
ed the thicket and walking along the edge tried to see into it. 

‘We had not gone twenty yards when we saw the dead goat about 
20 feet from the edge; Stripes was invisible though he must 

have been sitting there while we were orjoying our smokes. A 

small “ machan” was soon fixed up about fifteen yards from the 
Kill, and ten feet from the ground, and there we took our seats 

with one native hikari, whose sharp eyes and ears we thought 

would be useful. Foran hour anda half we sat there, and the 
discomfort was awful ; first one leg went to sleep, and the least 
attempt to move it produced a variety of creaky noises; then the 
other leg followed suit; finally I felt that I must move, and 
slowly I leant back till my head rested against a leafy pillow, 

I woke up suddenly finding the shikari’s hand on my. shoulder; 
he was trembling from head to foot, and I was thankful that we 
had not allowed him to bring gun with him; bis eyes were 
noarly starting out of his head as he pointed with a drunkard’s 
hand to a loophole on my left; I tried to rise silently but he 
signalled me back, and from the motion of his hand I understood 
that the tiger was walking round the machan on his way back to. 
the goat ; as soon as the shikari's hand showed that Stripes had 
his tail towards me, I raised myself slowly to a sitting posture; 
M. looked round and shook his head, then got his eye in a line 
with his sights again. A twig broke; then another; then a huge 
paw appeared under the brushwood six feet beyond the goat; 
then a whisker, a nose, another paw, and ahead. Bang, bang, 
went our expresses, and a cloud of emcke shut out the view for 
what seemed half an hour, though really two seconds would have 
covered it, When the air cleared, stripes was lying ‘all of a heap” 
and the “ coup de grace” which I intended for hia head caught 
him in the shoulder which was about the only part of him visitle 

He took it very quietly; neither moved’ nor spoke; in spite of 
which we deemed it wise to take precautions, M. covering the 

carcase with his rifle while I descended to terra firma, when I did 

Likewise for him; we approached cautiously, and heaved half a 
brick at his Majesty's nose; it caught him fair on the bridge, 

without producing any visible or audible effect on his temper. 

‘We had already signalled for the other shikaria, and aa soon as they 
came up, stripes was dragged out and measured ; seven feet ning 
inches from nose to tip of tail, and twenty one inches round his 
fore leg; he was hoisted on’ two poles and we started back for 


423 ATHLETIC RPORTS AT THR DRERA DUN FOREST SOHOOL. 


camp. I almost forgot to add that he was not the wounded beast 
we were after, but we took it for granted that that one had died 
from the effects of his wounds. Now, will some old shikari tell me - 
how to measure a tiger; should the tape be held taut, or made 
to follow every curve of the animal's back 7 My measurement was 
with the fape held taut; later on, after his skin had been 
removed and laid out, it measured ten feet six inches, 
and I then began to understood the possibility of twelve feet 


tigers, 
‘TSEROFSKL 


THE CULTIVATION OF RICE IN ITALY. 


Wo have received Bulletia No. 21 of the Agricultural De- 
partinent of Madras on the ‘ Oultivation of Rice in Italy,’ bei 
extracts from an Italian official report translated by Mr. C.J. 
Peters, Executive Engiveer, 2. W. Department, S. Arcot. 

Weare told that the average area under rice in Italy is 
498,468 acres, two-thirds of which is in the valley of the Po, and 
that the average outturn is nearly 40 bushels per acre, though the 
total production is steadily od the decrease. ‘The. folb 
account of the history of rice cultivation is intecosting. 


lowin; 
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Rice (Oryzn sativa of Linnsous) was supposed to come from 

riasa, Whence its name, The earliest men- 
tion of rice is found in the tragedies of Sopho- 
cles. It is supposed to have been introduced 
* for the first time into Burupe by ie Greeks of Alexandria, It was 
“an article of commerce from India when the Roman empire was 
‘at its zenith, Its-cultivation wae first introduced into Spain in 
“the eighth century and into Italy in the tenth, but it was not culti- 
" yated largely until the fifteenth century, when the excavation of 
‘canals commenced. In 1523, it is recorded that the town and 
* Marquis of Saluzzo suppressed rice cultivation in their territories 
‘ owing to a pestilence which depopulated the town and country, 
* Brom this time the Government began to make laws regulatiny 
“the distribution of water and the distance of rice-fields from habi- 
‘tations. In 1595, the Venetian Republic ordered the destruction 
< of all rice-fields established after 1656, soeing that their previous 
* injunctions to restrict the cultivation had been disregarded. The 
« Spanish and Milanese Governments continually issued proclama- 
+ tions, regulating the distance of rice-fields from habitations, re- 
‘marknble for the extraordinary number of penalties, always 
‘ threatened, hardly ever enacted. One of the most important 
« proclamations is thet of Governor Gasman Ponce de Leon of 7th 
« November, 1662, fixing the distances from the principal centres of 
* population under penalty of fines and corporal punishment at the 
“discretion of the Governor. 

we spite of these restrictions, rice cultivation extended, 
+ favoured by the introduction of productive varieties and improved 
+ methods and the excavation of canals, until the opening of the 
* Oavour system doubled the cultivation in Piedmont.” 

In the matter of the processes of cultivation there is 
not much to say, for they differ but little from those practised in 
India ; but the cultivators in Italy are careful to establish a good 
rotation and grow as alternate crops outs, wheat clover, and mea- 
dow grasses, leaving the land fallow occasionally. The disease 
called ‘brugone’ which iss rust of the genus ‘ Pl ra” often 
does considerable damage if there is irregular weather in summer, 
or where the soil is poor. 


cultivation. 


SERICULTURE IN ASSAM. 


From the most ancient records available, we have abundant 
evidence that the rearing of silk-worms has formerly been carried 
on in almost the whole length and breadth of the ‘ince. The 
food supplies of such apecies of worms as are only semi-domesticat- 
ed are unlimited, and the climate, in most districts, is admirably 
auited for the growth of foods for the domesticated kinds of worms, 
as ulso for the wild worms themselves. At the preseut time the 
industry ia carried on in a most desultory fashion, and the cultiva- 
tion of that most appreciated, namely, the Bombyx Mori, is al- 
most extinct. From cloths still obtainable, occasionally, the arta 
of both rearing and weaving must have atteined a very high 
standard, but the jogia, or professional weavers, are daily get- 
ting fewer and fewer. Among tho wealthier class of Assamese, 
jogis and descendants of original professionals, are still to be found 
‘working as commen household menials, and only practising their 
calling occasionally, a8 the garments of the ladies of the houeehold 
require reneving, or. new garments are required for any forth- 
coming wedding. Till within the last 20 years, = system ve 
analogous to slavery was in force in the province, and fora small 
advance of a few rupees, required perhaps to discharge a pressi 


laim, ora wedding-feast,a men and his family would enter ints 


GURICULTURE IN ASSAM, 438 


bondage “ et simple,” his creditér master eing to allow 
him Shoulate ie, DT avaioe of as many pice as be the latter, 
might deem sufficient for any little extravagance, such as a new 
lofn cloth, or an extra chittack of oil to rub over his body when 
musquitoes and flies are numerous, or for opium, and to suppl 
him with rice and salt from the household stores, The bondsman’s 
labour was debited against such advances, but all the rest that 
was supplied was credited with an accumulating interest beyond 
the man’s power of arithmetically checking or Gisputing, so that 
the small original advance in the course ofa few years hung not 
only over the parents, but on their progeny’s grand-children, 
The introduction of tea-planting and the subsequent restrictions 
as to the length of period a contract to labor might be lawfully 
entered into, offered opportunities to many to obtain advances 80 
as to release themselves from their former boud-holders, and 
it is probable that the bulk of the professional jogis have 
merged into agriculturiste, 

‘At the present day the largest quantity of ailk produced in 
the province, is that called Eria or Rhindi, obtained from the 
Attacua Ricini, which is fed within doors on the castor-oil plant, 
Ricinus Commumis. This piant grows in the villager's garden 
with hardly any care, but if the seed falls or is sown on the in- 
evitable dnng-heap it grows luxuriantly ; so freely does it thrive, 
that the Assamese with their natural indolence, do not even take 
the trouble to select and sow those varieties of the plant whose 
leaves, from their enormous size, would supply food for four and five 
times the number of worms that they are at present able to 
rear, During the season, which lasts from the very beginning to 
the and of the rains and during which some seven crops of cocoons 
are reared, villagers having worms are frequently under the necessity 
of buying the leaves from their neighbours. When the worms have 
first emerged from the eggs, the tenderest and consequently the 
youngest leaves are necessary, and to assist their mastication, these 
are torn into shreds by the hand, lest the juices should be affected 
or deteriorated by any steel or iron knife, but wheu the worms have 
thrown off all but their last coat or skin, they will greedily devour 
matnre leaves. From some auperstitious idea, the droppings of 
the worms are daily thrown ut on to the nearest road or path- 
way. For purposes of propagation, when the female moths emerge 
from the cocoon, shey are placed in bundles of grass stalks about 
inch in diameter and about 15 to 18 inches long, and males join 
them as soon as they have stretched their wings after emerging. 
Several hundreds of these bundles of grass suspended from a 
bamboo stretching across a room in « darkened hut, each with its 
8 or 10 courplee of moths, meaeuring 7 and 8 inches across, from 
tips of wings, present, to say the least, » curious spectacle. The 
males, after some five or six days, drop off, and within a few daya 
die, while the females deposit eggs ench to the number of 200 to 
800 on the grass stalks and then expire—So simple is the culti- 
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vation of this species that with a little more troublegiven to se cure 
ample food, the crop might be unlimited. Owing to the insoluble 
nature of the gluten with which the worm binds the filaments on 
the cocoon, all attempts to wareel this thread have proved un- 
successful, and this fine atrong silk is only dragged off and spun, 
Vike so much jite, only into an uneven.thread und is always more 
or less of a dirty colour due to the dirt gathered in this process, 
In the plains of Assam, a disease seems to affect the worm, and 
fa very large proportion of cocoous are of a bright fawn colour 
which is hardly noticeable in the cocoons reared in the villages 
bordering the valley of the Mopili riveriu the Khassi and Jyuteah 
Hila, ‘This fawn colour ia, however, not. permanent, and in the 
spinning and making with other cocoons is not noticeable. 

Is is difficult to arrive asa correct estimation of the total 
quantity produced of this kind of silk, as, probably as much as is 
exported, is consumed im the Province itself to make pugrees, 
sarees, dhoties, and very serviceable cold weather bed-coverings 
Large quantities of these latter are exported to Calcutta, and 
of inte yeura, the cocoons have been finding favor in the European 
markets, whore more skilful measures have been devised for obtain- 
ing an even thread—(Indian Agricultwrist,) * 
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NEW THEORY OF DEW. 


‘A correspondent sends the following interesting note— 
“A few months ago a new theory was put forward rospectiog 
the origin and nature of the moisture found in the morning, on 
leaves and grass, It had hitherto been held by all naturalists 
apparently without exception, that this’ moisture was dew. But 
@ gentleman in Scotland, not known to fame, was not content to 
accept the current and traditional opinion; and seauming nothing, 
he investigated the subject de novo, with the result that he was 
able to prove to demonstration that between the dew and the 
moisture found after a rainless night on vegetation there was an 
essential difference. He discovered that while dew is but the 
mere exhalation of the soil, this moisture was an exudation from 
the vogetation itself. The theory came asa surprise to the 
acientific world: but the steps of the demonstration were go clearly 
worked out that the author of the discovery, though not noted a8 
a man of science, was at once brought into public notice. He was 
held by the highest scientific authorities to have made a distinct 
discovery in nature. Now, there are some phenomena not men- 
tioued by him which appear uudoubtedly to bear out his theory 
on the subject, and they may be noted at the presend time, because 
they are patent to the observation of us all at thie time of the 
year, Let a tree overhang » white-washed wall or gateway, and 
1n course of time we shall see that the white-wash is covered with 
gone film, On the time-honoured theory that the moisture on 
leaves was but the exhalation which had risen from the soil during 
the previous night, it was impossible to account for the colour of 
thia deposit, Mere water would not have produced the pheno- 
menon, The only adequate theory is that the moisture which 
foll upon the whitewash was chemically a green composition. 
‘The theory is further corroborated from the curious fact, equally 
near at hand tous all, that after a rainless night mendhi that 
was cut on the previous day aud is now entirely without green 
leaves, is dry, while the mendhi which is budding and that which 
has leaves is saturated with moisture. A servant after such a 
night will, without hesitation, put an article of clothing to air in 
the sun on mendhi so recently cut, though he wonld deem it the 
height of folly to place it on green mendhi for that purpose, 
‘There were two points which first awakened the attention of the 
discoverer to the subject : the first was, that moisture was found 
‘on the under surface of the leaves az well ason the upper ;and the 
second, that moisture was found on the leaves-after nights in 
which no dew had fallen, phenomena for the presence of which 
the old-world theory provided no satisfactory explanation.”— 
Indian Agrioulturtet. 
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STICK MAKING. 


Do any Foresters go in for making walking sticks? If s0, 
they may be interested in the few notes sent herewith by one who 
hos made itahobby for years past in this country. I have spent many 
@ pleasant hour in the forests with a saw and a small axe hunting 
about for sticks with a good knob and many a scratch and ent 
have I got in obtaining them. There are many species that suit 
well for walking sticks and a few for alpenstocks so the latter shall 
be dealt with first. Perhaps the best all round wood (leaving male 
bamboo out of the question) is COTONEASTER BACILLARIS 
known as rawne in India and liwn or ling in Kashmir ; it is an ad- 
mirable wood and can be worked up in two or three months after 
cutting ifsimply left to dry ; or it can be made ready at once by 
heating in a fire; in the latter case, if care be taken, it can be heat- 
ed 80 as to leave the bark intact. The wood is close grained and takes 
@ good polish ; even the bark if well rubbed down with fine sand- 

aper shines asif it were varnished, As it is much sought after 

yy natives, one has to hunt far and wide to get a long straight 
atick, but this adds tothe interest of hunting for it. Next to 
rauns I place the Parrotia Jacquemontiana, killar in Chamba, 
poh in Kashmir and pose! in Jammu, This is a strong and very 
elastic wood but not 80 stuut as rawns ; it abounds in forests ab 
about 6,000 ft. but it is almost an impossibility to obtain a per- 
fect and straight stick of any length, still, as long as the general 
direction is straight, a curve or two does not matter. I find that 
the only plan with this species is to cut it towards the winter and 
allow if to season during the cold weather with the bark on as it “ 
does not stand being dried in the fire and if the bark is taken off 
while green it cracks; after a month it becomes pliable and can 
be bent straight without fear of breaking and by the spring it ia 
in fine tough Sard condition, always retaining acertain amount of 
elasticity. I have also made Alpentocks of wild pear, a good tough 
wood when seasoned ; ash is, of course, a great wood but too heavy 
for my fancy ; plum and even willow will do but none are equal to « 
the two first, When seasoned they should be rubbed down with 
eand-paper and a good honest spike put on, not the absurd spear 
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hend that one ordinarily sees, so sharp as to be difficult to get out of 
zoft, «vil, and with a weak neck liable to break off, but a cylinder 
‘of steel with a short blunt spike not more than 2 inches long 
stronuly welded on. Ie should go completely over the stick, 
nov hing being cut away except sufficient to allow of its being 
fitsed, a few taps with a hammer on the butt of the stick will drive it 
home, but on no acconnt should a nail be driven through the 
tube uf the spike into the wood to secure it, this merely weakens 
the stick ; the spike will never drop off if properly and tightly 
fitted at first. 1 have not mentioned olive wood, but in addition to 
the almost absolute impossibility, of getting natraight stick of suffici- 
ent length for an Alpenstock, this species, probably the strongest 
of all, would, I should say, be far too heavy for the purpose. As 
regards walking sticks, many kinds of wood are suitable as long as 
they are put'to their legitimate pornos: but if the owner so far 
forgets himself as to apply them for purposes of castigation to an 
offending Aryan brother, he will find that very few will stand the 
strain! In my opinion, the olive, as found in the Salt Range, and 
‘at about 8,000 ft. elevation in the Himalayas, ia far and away the 
best species for “a short stick ; i¢ is very hard and strong and 
takes beautiful polish from simply sand-papering and rubbing 
down with a piece of leather. ‘The best plan is to cut the sticks 
in the winter and put them by with the bark on to season, by 
March they will ‘be quite dry enough to be worked up and any 
‘curves can be taken out by bending while they are drying, this 
should done every day if possible. ‘Next to olive, raune is the 
best wood, the sticks are very strong and the knob can be polished 
till it shines again by simply rubbing, after it bas been sand- 
papered, The best knobs are those cut from roots and the sticks 
are better when taken up by the roots as in the case of the so-call- 
ed “ground ash” in England. ‘The wood of the root is infinitely 
harder than that of a brauch and very often there are curious 
dark markings which are very effective, though in this respect 
nothing ean come up to the dark heartwood of the olive; but to 
obtain this ina knob of olive is very dificult, asa very large 
branch has to be cut and these seldom have straight shoots grow- 
ing from them: however, they are to be hadand are a prize when 
found. Hawthorn (ring in Kashmir) makes a very pretty stick 
if the bark is kept on, the colour isa rich brown, the sticks are 
very light and can be got very at it witb nice little knobe all 
the way down but it ia not’ a very strong wood and will not bear 
heating when green. Parrotia (Killar) does not make a good 
walking stick somehow, at least I do tot care for it. The bark is 
very light coloiired and’ the’ sticks eeem very weak. One thing 
in its favour is that it is easily carved anda grotesque head can 
be cut with little trouble ; it takes a fair polish, but is soft to 
work upon, The barberry (rasount) makes a very handsome 
stick, the young shoots have a very curious streaky: bark ; the 
wood ia very tough aud has a bright yellow colour, so the: bark 
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should always be left on, I usually burn the head or knob till it is 
quite black and when rubbed down the mixture of yellow, brown 
and black in the knob is very effective, especially as the wood 
shines weil when rubbed. Wild pear makes a very good stick, it 
is very tough and is studded with little knobs, this looks best 
when burned a rich brown all over. Plnm is also very pretty, hay- 
ing a rich coloured bark but the wood is weak; apricot, peach 
and cherry all make very handsome sticks but aro no stronger 
than plum, I have nob yet tried sticks of Zanthoxylon but mean 
to when I find some ; fakirs use it for this purpose and it looks a 
very curious stick with its thorny surface, but it would perhaps be 
dificult to get good ends. Aviother excellent wood of the gnarled 
and ragged kind is the hill “ber,” itis never straight and is 
covered with excrescences, if taken with the root it forms a great 
stick and can be made up either with or without the bark ;it is 
very tough, There isaspecies much prized by Kashmiris which 
they call “gunkash ” (?) It is seldom found of any size, and 
is of shrubby growth, but appears to be very tough: the bark is 
very thin and papery’ s0 it can only be ‘seasoned by time: heat 
cannot be applied as the bark cracks and blisters at once. Stick 
collecting possesses many charms for me, as in addition to the 
pleasure of wandering about the forest hunting’ for a “ real good 
one” during which time I also have my eyes open for ferns, there 
Jis the making up. As goon as the wood is dry enough, I start 
work with a small saw and cut the knob down to the proper size 
then to work with a large rasp dnd smooth down all rough parts, 
After that a finer rasp and finally a file to take out the marks, 
Then come an hour or two of hand rubbing with medium and 
lastly fine sand paper and the stick is ready for use, For forrules 
T use old solid drawn express cartridge cases, cutting them to size 
and filing off the rim, they answer excellently well. As to the 
shape of the head or kaob, that is a matter of taate, most people 
like’ good round lump atthe end as it fits well into the hand, 
but the crutch has its admirers; all this has to be thought of 
when cutting the stick in the forest and it takes a keen eye to see 
a good head in a branch while yet uncut, and of course this adda 
to the pleasure of the pursuit.” And now I will eut my stick 


J.C. McD. 


gi WORKING PLANS, 

Siz, : 
On reading the Review of the Madras and Bombay Annual 
Forest Reports for 1889-90 in the October number of the Indian 
Forestor, fas forcibly struck with your reference to the prepara- 
tion of Working Plans in the latter Presidency. As an Officer 
who has prepared several Plans and has now one to carry uut, 
yon will, J tront, permit ma te say a few words on this interesting 
subject. 
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It is, I believe admitted by every one, that on these plans 
depends the future of our forests, an thas framing them is about 
the most important of all our duties. I would then, entrust 
their preparation only to the best and most practical officers, men 
who have proved themselves capable admivistrators, and have 
held charge of divisions successfully for many years. Hitherto, 
this all-important work has often been entrusted to the ‘faltu,’ 
the young officer recently out from home, who however intelli- 
gent he may be, lacks experience and has perhaps never held 
permanent charge of a division, By such procedure sure disaster 
is courted in the future. The best man, in my opinion, to prepare 
a Working Pian, is the divisional officer himself, He knows or 
ought to know a hundred and one details about his division 
Which would probably escape the notice of a Special Workin 
Plans Officer, who bas, may be, never seen the division before, an 
who may have ast been transferred from another provinee where 
the forests and conditions are totally different. Let, then, the 
divisional officer be placed on special duty to prepare the plan, 
another officer taking his division protem. Ifthe former be 
incapable of doing the work, let him be transferred and put a 
specially sclected officer in charge, and let him draw up the plan 
only after he has held charge of the division for a certain period 
and has mastered ali the details of its working. Once the plan 
has been preparod let the framer rejoin as divisional officer. He 
will, one may feel assured, do his best to carry out his own 
proposals, On the other hand, and this is only human nature, an 
Old experienced divisional officer resents ajunior map, who is per- 
haps a complete atranger to the division, coming for six months lay- 
ing down the law on this point and on that and tying bis and future 
divisional officers hands for the next ten or twenty years. As 
soon asthe new working plan comes into force, the old divisional 
officer feels the curb, finds his power restricted in many weys and 
himeelf reduced to a mere machine for carrying out the prescrip- 
tions of his junior, Thea he begins to raise objections. Prescription 
No. 1 cannot be done as it is perfectly impracticable ; it would 
be much better if prescription No. 8 were altered in such and 
guch a way ; a8 to prescription No. 7 it arranges for working the 
wrong place, and so forth, In fact first passive and then active 
resistance is offered and in spite of control books and other 
ingenious devices, the plan is not carried out as the framer in- 
tended. It is thus partially a failure, although in itself it may be 
all that is good. 

Your view that “temporary simple plans for large areas so 
arrauged as to secure the easy collection of the statistics and 
information regarding capabilities and growth would be best ™ 
seems a very sound one. Where is the use of preparing elaborate 
plans based on a minute calculation of the anaual yield, when the 
rotation has to be fixed in an arbitrary manner. Such plans may, 
it is true, be framed exactly according to the prescriptions of the 
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Foresi Code, but they should only be regarded as of academical 
value, To look on them as a practical solution of the problem 
before us will, I believe, be most injurious, for in reality their 
foundation is utterly unreliable, Let us then frankly acknowledge 
that the data we possess are. for the vast majority of our forests, 
insufficient to admit of the adoption of a proper rotation. 
course, in some cases, it may be feasible to draw up a permanent 
plan of real value,’e.g. for sissu plantations in the Punjab, 
Casuarina and Eucalyptus plantations in Madras, some of the 
deodar and chir forests in Reorchern India, Otherwise, let only 
Preliminary Working Plans bo prepared for a term of ten or 
twenty yeara at the most, Let the framer keep their prelimin- 
ary nature sienys before him and remember that one of their 
most important objects is to lead up to a more permanent plan 
hereafier; with this idea always in view, the past history of the 
forest should be carefully given, together with all observations 
which have been made concerning the growth of the component 
species. These observations may, it is true, not be utilised in the 
preliminary plan for calculating. the possibility, but they will 
prove of immense service hereafter when the more permanent 
plan comes to be made, Such a preliminary plan is, as was 
remarked to me the other day, not a working plan at all, in the 
real sense of the term, but only a plan of operations for a definite 
number of years. This seems exactly to represent tho state of 
the case and such a plan if properly drawn up, will be of the 
greatest service, and will not be such a leap in the dark as a 
technically correct plan based on a rotation fixed more or less by 
guesswork, Such a preliminary plan for, say, ten years, can provide 
for plenty of work quite apart from fixing the rotation. It can 
-organise a regular eyatem, say, of improvement fellings, of climber 
-cutting, clearings aud girdlings ; it can put fire protection on 
a proper footing, can prescribe the planting up of all suitable 
blanks, it can prescribe roads which will effectually open out the 
forests andit can provide for suitable accomodation for all 
classes of forest officers; it can divide the forest into oompart- 
menta, blocks and tentative working circles, always keeping 
in view the revision which will take place at the end of the 
ten years, and making the circles elastic wherever possible, 
Ib will, of course, provide for the proper collection of statistics 
regarding the rates of growth of the chief species, Whatever 
is laid down, however, should be prescribed with a fair 
smount of minateness. One of my chief difficulties with 
the plan Uhave to carry out, is that it does not particularise 
enough; and, in consequence, a kind of supplement to it will’ have 
tobe prepared. Sweeping generalisations are all very well in 
reviews, being an easy form ot criticism, but the officer who has to 
carry sate plan wants precise and definite instructions, while at the 
same time the plan ought to be elastic: and it seems desirable that 
Conservators should be permitted to carry out improvements other 
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than those prescribed. The framer may have overlooked some 
obvious improvements and new circumstances calling for waforseen. 
works are almost certain to arise within the decenuary. It would 
seem best, therefore, fo allow them more Jatitude than they at 
present enjoy in areas under working plans, 

It is to be deplored that working plans are not more widely 
circulated. Personally, I should like to read every plan as it 
comes out, whether it be good, bad or indifferent. I believe such 
a course would be of great service to working plans officers in 

‘ticular, as they could shift the chaff from the wheat, obtaining 
valuable hints for their own work, The working plan for Thana, 
to take au instance, with its 300 odd working circles could not, 
Tam sure, but fail to be instructive, 

The Indian Forester might also give usa brief summary of 
these plans as they appear, together with a short critical, review. 


TAU THA, 


MADAGASCAR TEAK AND MALABAR MAHOGANY. . 


Can any of our readers tell us about these ¢ The fol- 
lowing extract from the Report of a great sale held in October at 
the ' Baltic’ sale rooms, chiefly of Mahogany and other eshinet 
woods, shews that an atterapt was made to sell these woods in 
London but unsuccessfully. 

« Madagascar teak, ea Linda, was duly offered as a substitute 
* for East India teak, to which it was said to be similar and by 
*gome even better. The broker was most anxious to sell, an 
« offered it at low and tempting prices, but there was no response 
“and he then said he should be happy to treat for it in private— 
“the Hazina wood, ex same ship, was put in at 6d, and with 
* difficulty forced up to 11d. without reserve. Two lots of furni- 
“ture wood were sold at 1d. and 13d. respectively, and the six 
“Jota of Malabar mahogany, ex Peshawur, were passed without 
‘a bid.” 

We remember. once secing the Prospectus of a Madagetcar 
company in which it was gravely set forth that the forests were 
fall of “teak, mahogany, ebony and other valuable timber.” 
‘The promoters presumably wished it to be thought that the teak 
was the same tree as the East Indian and that the mahogany was 
undoubtedly the proper thing. 

‘At the same sale, we see that Padouk sold at £2-10 per ton 
which is only 1d. per cubic foot but that East Indian Ebony fetched 
8s, per cubic foot and East India Waluut le 7d, Both were 
shipped from Bombay. What forests did the Walnut come from? 
Can any one tell us ? 
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CULTIVATION OF TEAK IN JAVA. 


The following abstract, which is taken from the Colonial 
Report for the year 1890, shows the area of the plantations of 
Djati (Tectona Grandia, Linn. fil.) in the different provinces of 
Javea us well ws he area of natural teak forest in euch province, 

The abstract further shows how many acres have been 
planted during the last year. 

A total ares of 5,098 acres was planted in the rainy season 
of 1888-89 (1st June 1888 to 1st June 1889). The total cost of 
this was £5,287 ora little more than £1 per acre, The new 
plantations have been eurveyed and mapped. -Alll these plantations 
were voluntarily carried out by the natives under the superin« 
tendence of a native forest officer at a rate varying from 10s. to 
£1 per acre successfully stocked. Last year’s plantations were 
carried out accordiag to the go-called Burmese method of planting, 
as this method has been proved to give the best résults here, 


TABLE SHOWING TOTAL TEAK-PRODUCING AREAS IN 


JAVA IN 1889, 
‘Trax Plantations, 
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‘Tho above poper was was received in German from our correspondent and 


‘wo are indebted to Mr. C. G. Rogers for the translation and for Ki 
forming the figures into English standards ; a Teotare hae been taken: cyval to 
247 scres and « florin or gulden equivalent to 1-88, ms 

. ED. 
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FOREST FLORA OF BRITISH BALUCHISTAN. 


We are indebted to Mr. J, H. Lace, FLL. 8. of the Panjab 
Forest Department, for a copy of the paper by himseif and Mr. 
W. B. Hemsley, ¥. B.S, of Kew, on the vegetation of British 
Baluchistan which was published in volume XXVIII of the 
‘Transactions of the Linuean Society, From his paper we extract 
the following account of the vegeiation of the Forests of the 
country, which we think will prove of interest, to our readers 


Forests. 

The juniper, Juniperus macropoda, is the only tree which 
forms forests of any extent, the best of them situated some sixt 
miles east of Quetta, in the neighbourhood of Ziarat, and oxtend- 
jing over more than 200 square miles of country. There also 
remain a few square miles of juniper onthe Zarghan range but 
in this direction a great deal’has been destroyed to keep Quetia 
supplied with fucl for the troops and public works, The juniper 
usually existe in open forest. Trees with clean boles are very 
vare, and they are generally branched from the base, the lowest 
branches being often burried in leaf detritus near the trunk, and 
their extreme ends taking an npward turn, give them the appear- 
ance of young trees eurrounding the old one. ‘The trees often 
take the most funtastic shapes, their branches being gnarled and 
twisted in every direction, and when their main s\\oots have been 
cut off many feet from the ground, which is often the case,‘they 
assume a candelabra shape. 

The growth of the juniper is very slow, yet it attains twenty 
feot in gitth and occasionally seventy feet inheigh. - Although it 
reproduces itself from seed, very few of the seedlings survive, 
owing chielly tw climatic conditions, The wood is light, has little 
strength, and burna quickly, and is employed extensively in build- 
ing. principally for rafters, bat it-is even more extensively used 
for fnel, The bark is of immense thickness at the base of old trees 
and is taken off in long pliaut strips by the Pathans, who uso it 
for roofing their huts. A kind of liquid called “ Doshah” is pre- 
pared from the fruit, and the frnit is also employed in onring 
shins. 

Pistacia, mutioa var. cabutien is common on smd of the 
arid, svouy bills and in dry watercourses, from 4,000 to 7,500 feet, 
for instande at Gwal Dozan in the Bolan Pass, at the base of the 
Chihiltén and Mashalak ranges, on the Khwaja Amran, near 
Anambar, and in other localities. At the last named place it has 
grown up in the midst of large bushes or small trees of Acacia 
modosta, the latter affording it provection from being grazed by 
camels, sheep, and gous, and this may well be called the meetiog 
point of the typical trees of the low hills of Baluchistan and the 
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Punjab. This Pistachio-tree never forms forests, but is usually 
Bregorions, or scattered at intervals over the ground, the very 
st portions being somewhat like a very open orchard. It attains 
20-25 feet. in height and 6-10 feet in girt; and the short and 
clean bole is surmounted by a large, ample crown, the «utline of 
which is almost semicircular in a well grown tree. The wood is 
very bard, dark, and finely graincd, and is a most excellent fre- 
wood, in fact the best in the country, The fruit, called “Shee,” 
only abundant every third year is much prized by the people. 
This species is easily distinguished from P. Khinjak, which 
usually occurs as a shrub in clefts of limestone rocks between 
5,000 and 6 000 feet, or near Hurnai as a tree 20 feet high, much 
branched from the base, by its leaves and its bark. The bark of 
P. Khinjak i light grey in colour on the exterior and reddish 
brown inside, and is smooth and exfoliating, whereas that of 
Pistacia mutica var. cabulica is dark brown with longitudinal 
fissures. The two species are distinguished by the natives, who 
call P. Khinjak “Ushgai” or “ Bazgai,” and Pistacia mutica 
var. cabulica “Gwan” (Baluchi), “Kbanjak” (Peshin) 
“Badwan ” (Hurnai). These native names are worth reeordii g, 
because evidently P. Khinjak received its name from “ Khanjak,” 
though in Boissier’s ‘Flora Orientalis’ the description of that 
species correponda to what the people call “Ushgai,” and that 
of P. cabulica with the real « Rhangjak.” meen 

The common olive is another amall gre; us tree scattered 
over larger areas than the Pistachio, an lly at a lower 
altitude, it range being between 2,500 and 6,500 feet. It is 
abundant in the ravines and sheltered situations on the south 
sides of the Khalipat range, on the cliffs of the Wam and Meh: 
rifts, and it iz said that there are some very fine groves of it in 
the Zhob valley. Pee 

Between the Wém rift and Hurnai, at 3,500 feet, a broad, 
stony. usually dry watercourse is covered with a curious mixture 
of tree-growth, forming a fairly thick jungle. The chief elemenb 
is Dalbergia Sissoo, which attains some size, and thia is mixed 
with Tecoma undulata, Olea, and Pistacia ; the principal under- 
woods being Dodonwa viscosa, Grewia oppositifolia, Periploca 
aphylla, Gymnosporia montana, Rhamnus porsious, Zizyphus 
oxyphylla, and Sageretin Brandvethiuna, 

In the Thal-Chotiali district, along the banks of the Narechi 
river and in the Pujjha valley, Pe euphratica forms a 
fringe, with a belt of Tamaria articulata on each side, forming 
forest in places. 
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It is desirable, when a closed traverse is made with a com- 
pasa, to test the accuracy of the bearings taken, by what is known ° 
among Surveyors aa “putting up.” This is simply an applica- 
tion of Euclid I. 82, Cor. 1, which proves that all the interior 
angles of any rectilineal igure, together with four right angles, 
are equal to twice as many right angles as the figure has sides. 
To be able: to apply this test, one must first find out the interior 
angles from the bearings, 

‘Also when a survey bas beon plotted, it can be very easily 
checked with only a rectangalar protractor, if the interior angles 
are known, 

‘The interior angles can be worked ont geometrically, bub 
the process is rather puzzling, aud when a large number of them 
are required, becomes extremely tedious, Hence the utility ofa 
general formula by means of which the angles can be worked out 
seriatim almost mechanically, and with a little practice, even 
mentally. 

As I have not seen auch a formula in any of the well known 
books on Surveying, I give one below, trusting it will be useful 
to those, who, like myself, have often to do survey worke in the 
forest, 

FORMULA.—From. the bearing of the second line subtract 
that of the fr Tf the difference is between 180 degreca, and 
Ii , add 280 toit; of it te less than—180 
degree, add. 540 degrees ; but if greater tham 180 degrees subtract 

‘it, 


180 degrees from it, 

It will be observed that the angle thus obtained will be the 
angle towards the left of the surveyor. As it is the role in 
traverses to go round the area to be surveyed anti-clockwise, this 
left hand angle is almost always the interior angle required, 
Should, however, a survey be made with the area to the right, the 
only alteration necessary in the rule would be “ From the bearing 
of the first line subtract that of the second.” The reat will hol 
good in both cases, 


Deana Duy} UPENDRANATH KANJI LAL. 
Sept. 88nd, 1891. 


VANILLA IN MERGUL 


The Burma Gazette of October 8rd 189] has an account 
of the work dove in 1890-91 in the experimental plantation st 
Morgni, which after giving the resulta of the years’ work in the 
growth of coffee, cocoa tnd tea Gnishes up with a * Memorandum 
‘on the curing of Vanilla’ by Mr. C. Ingram, Sub-Assistant Con- 
servator of Forests, South Tenasserim n, which we have 
read with much interest, and reprodnce, as it may be useful to 
Forest Officers in other places which, like the Divisions on the 
Malabar coast, are capable of growing that most valuable plant, 

Coffee seems to do well, but to suffer like the bushes in 
Ceylon and on the Nilgiria from the ravages of Hemileia 
vastatria, Apparently, all the plants are of the Liberian species, 
and we agree with Mr. Ingram that a plantation of 2 acres is not 
large enough to settle the question of whether or not coffee will 
pay in Mergui, Pepper, we see, is also cultivated and we are 
glad to remark that the cultivation is extending, which isa good 
thing, as we believe pepper to be an exceedingly paying crop and 
one which has been somewhat neglected. It is not mach use 
inciting people to make tea and coffee estates in Mergui, consider 
ing that both products are suffering from over production, but 
the cases of cocoa and pepper and vanilla are diferent, while we 
hope that if such a useful and interesting experimental garden is 
opt up and exiended, smo, atention will be paid to gamboge 
and gutta-pecha, both af which ara Forest trees and worthy of the 
best attention of the Department. 


MEMORANDUM ON THE CURING OF TRE VANILLA 
OF THE MERGUI GARDEN, 


AUGUST 1890-JANUARY 1891. 


I—The different methods of ewring Vanilla in vogue. 

Descriptions were compiled of the methods of curing vanilla 
as followed in Mexico, Guiana, Peru, and the Island of Keunion, 
‘and it was necessary to select one of them to be followed, 

L—In Mexico the pods are collected and placed in heaps in 
the shade from sun and rain, and left for a few days, (This is 
necessary, as I found that if the pods were plucked and pat in the 
sun at once they always split down the sutures), Then— 

(a) If the weather is warm and clear, they are apread out 
on a wollen blanket and exposed to the direct ra; 
of the sun, At midday the blanket ia folded round 
the pods and the bundle is left in the sun for the 
remainder of the day. In the eveuing it is enclosed 


San mn Tae raat fm, See Wisone 3), 
2) Ground Plan of Furnace, . Plan of Heating Oven. 
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econ ‘ ¢ Space enclosed by box, into which vanilla 
is placed, 
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in a light wooden hox to “sweat” all night, Next 
day the same treatment is followed and the pods, 
after exposure to the sun, acquire a dark coffee 
colour,—the shade deeper in proportion to the 
sweating process. 

(b) If the weather is cloudy and rainy, the vanilla is 
collected into bundles, a number of which is packed 
intoa small bale. This is first wrapped with & 
woollen cloth, then with banana leaves, and finally 
with stout matting, which ia firmly bound and 

rinkled with water; an oven is then heated to 
140°F, (60°C.) aud the bales containing the larger 
deans are put into it. When the temperature has 
fallen to 113°. (45°C.) the smaller beans are 
introduced and the oven is tightly closed, Twenty- 
four hours afterwards the smaller beans are taken 
out and 12 hours later the larger ones, The vanilla 
has then acquired a fine maroon colour. 
The drying operation then commences. The beans are spread on 
matting and exposed to the sun for nearly two months. When 
the drying is nearly complete it is finished in the shade, and 
the beans are tiéd up into small bundles for sale, 

IE.—In Guiana the pods are placed in hot. ashes till they 
bogin to shrivel, then wiped and rubbed with salad ol, tied up e¢ 
their lower ends, and hung up todry in the open air. 

HW1—In Perw the pods are first dipped in boiling water, then 
tied up at their ends and jhung upin the open air. After 20 
days the pods are rubbed with castor oil and a few days later are 
pressed into bundles 

IV.—In the Island of Réwnion the ripe fruit are sorted 
according to length and scalded. The long ones are dipped into 
water 194°F, (9°C.) for ten ‘secends, the medium ones for one 
miuute or longer. They are then exposed to the sun between 
woollen blankets until they acquire a maroon colour, which 
happens in about six or eight days. The.pods are then apread on 
hurdles and placed in garrets to dry gradually ; when tho pods 
are sufficiently dry to allow them to be twisted round the fingers 
the process called “smoothing” commences. This requires groat 
care as every bean must be passed through the fingers from time to 
time so as to spread the oil which exudes on the whole length of 
the bean as the fermentation proceeds, On this treatment the 
lustre and suppleness of the vanilla depend. The beans are alay 
tumed frequently to ensure their drying equally on both sides 
Ina month the pods’ are dry and are then sorted out according 
to their lengths— : 

e5) ‘Pine vanilla, from 8 inches to 11 inches long, lossy 
dark-brown’and unctuous. Some covered vith wee 
frost like crystals known aa giore, 

(2) Woody vanilla, from 6 inches to 8 inches long, 
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lighter in colour, not glosay, presenting grey spots 
on the surface, and having very little giore. 
(3) Vanilla, consisting of two varieties, both short— 
(i) obtained from ripe fruit and covered with white 
crystalline efflurercence ; 
(Gi) obtained from unripe fruit and owe their colour 
to contact with those of better quality, 
Of the four methods described above, I determined to select that 
followed in Mexico, the vanilla from Mexico being considered the 
‘beat in the market, 
2. Heating oven used. 


Ip the Mexican method of curing, it will be seen that there 
are two processes: one for fine weather and one for cloudy and 
and rainy weather, The frst pods were plucked on the 27th 
August, when the weather was very showery. This entailed m: 
devising an oven which would retain heat for about 48 hours, 
made one of well-wrought clayey earth which, as it is interesting, 
t describe, ‘The apparatus consisted of an oven with a furnace 

low. 

"The furnace measured 8 feet by 2 feet (outside) with walls 6 
inches thick and 12 inehes high, Opposite the opening of the 
furnace @ round hole was made in the wall, and a bamboo, open at 
both ends, was inserted a5 a chimney (figure 1). On the top of 
the furnace an iron grating was placed (Figures 3 and 4—k, i), 
On this mud to a height of 4 inches was plastered. This formed 
the foundation to the heating oven, An ordinary kerosine-oil 
ox with its top and bottom sides knocked out was placed on this 
foundation, and mud was plastered to a thickness of 4 inches all 
round the four sides of the box (Figute 2, a, 8, and Figures 8 and 
4, ddand¢¢). Ou the top of the oven another iron grating was 
placed, on which mud was plastered to a height of 4 inches also, 
The length of this last mud plaster was the total length of the 
oven, while the width was the width of the wooden box only. This 
formad the cover of the box and was moveable. When the oven 
was heated up to the required heat, plaster was laid on at ce 
(Figure 3), this made the oven air tight. The object of having 
the walls of the oven 4 inches thick always was toretain the heat 
inside for a long time, At the bottom of the oven three pieces 
of bent hoop-iron were placed as a support for the vanilla and 
in order to Keep it as much as possible in the centre away from the 
hot bottom, 

‘When this apparatus was finished it took 96 hours to dry with 
@ strong fire in the furnace; and when once dry it always took six 
hours to get the heat in the oven up to 140°F, But it retained 
the heat admirably, being warm even after 86 hours from the time 
of plastering the coverair-tight. Although it answered ita purpose 
(she heating of only s couple of hundred pods) admirably, it was 
atthe best.a very temporary and katcha affair. Where large 
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‘amount of pods required sweating the apparatus would of course 
be of brick or any other pucca material ; and a swinging door on 
‘one aide for the oven woutid be perferable to having a moveable 
lid, agit would then be possible to havea fire on the top of the oven 
as well, equalizing the temperature over all parts of the oven. 


3.—The process of curing. 

One bundred and thirty-five were plucked on the 28th 
August and put ia the shade, They were sorted into two sizes, 
lage and small. Each size was made up into a bundle as 
‘follows :-— f 
Pods first wrapped in hick woollen cloth to a thickness of 

24 inches all over, then wrapped in plaintain leaves 
and then in stout palmyra leaf-matting 6-fold, the whole 
tied tightly with cane and sprinkled with water. The 
oven being previously heated to the required tempera- 
ture, the bundles were put into it and the cover plastered 
so as to make it air-tight. The vanilla bundles were 
put in on the morning of the 80th the bundles of 
smaller pods taken out on the morning of the 81st, and 
the large ones in tho evening. 

‘The process was a decided success ae the pods were of a fine * 
ineroon colour and smelt very strongly of vanilla, One hundred 
and eighteen pods were subsequently treated in the same way 
with alike success. The great dificlty now was todry them, 
‘The first few days after the heating process the westher though 
showery was now and then clear, and the pods obtained a 
suuning for about an hour daily. This, i it did nothing 
else, prevented the formation of mildew on them. But from the 
6th’ September to the beginning of October the weather was 
peristently rainy; and although I did my best to keep 
the pods dry by placing them over a dry charcoal fire, I was not 
able to prevent the formation of mildew on them, The imme- 
diate effect of the mildew was to give the pods the peculiar rancid 
smell of rotting succulent ve; tables, the flavour was lost, and 
eubsequently, when the weather changed and there were clear 
days, the mildewed parts on being suaned became quickly dry, 
hard, and brittle, and tho pod instead of becoming gradually of a 
glossy, coffee colour, became of a dry, brown one, and was almost 
sceatless. If mildew can be prevented from forming, I have no 
hesitation in saying that the curing of the vanilla next year will be 
a decided success, But thisia a difficulty not easily overcome : 
the pods Epen in Angust-September and the curing must of 
necessity take place when the rains are heaviest and when the air 
de saturated with moisture, In order to obviate this as much as 
pone, it will be advisable to defer the plucking and make it as 

te as possible, great care being taken to prevent the pods 
from cracking while drying. 
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Vv. NOTHS, QUBRINS AND HXTRAOCTS. 


THE UNITED STATES GOVERNMENT TIMBER TESTS. 


The Division of Forestry of the United States Department of 
Agriculture has commenced a series of examinations and tests of 
‘American timber, which far exceeds in magnitude and in scienti- 
fic thoroughness anything ever before undertaken in this direc- 
tion. According to the American Architect there are three 
departments of the work :— 


{—Tuw SzLEcTion or THE TimpER. 


‘The trees to be examined and tested are first selected by a 
competent botanist and forester from five or more localities, four 
large trees of @ given species from each place, these sites differing 
from each other as much as possible in climate and soil conditions. 
These trees are cut up into logs from 6 to 18 ft. in length, with 
intervening disks 8 in. long. A complete record is kept of the 
Dotanical names, conditions of growth, time of cutting, age of tree, 
size, height, ., and the north and south sides of each log and 
disc are marked on them, together with the number of tree and 
of the log, Tbe logs are shipped to St. Louis and discs are sent to 
Anu Arbor, Mich. Dises are also cut from younger trees and sent 
to Aun Arbor. 


I.—Tue Prysican Tzsts, 


The physical tests are carried out at the Washington Uni- 
versity Testing Laboratory, St. Louis, under the direction of the 
writer. The logs are first sawed into appropriate sizes at an 
ordinary saw-mill. Each log is marked off on its end by a stencil 
plate in such a way as to obtain a series of 4 in. by 4 in, sticks in 9 
forth and south zone, and as large a stick alongside as the log 
will allow, up to 8 in. by 16 in. Each stick is marked with a die 
with the number of the tree, the number of the jog in that tree 
and the number of the stick in the log, the nambers being on the 
lower end of the log and reading upright when the north side 
is upward. In this way each stick carries a legend, which can- 
not be effaced, which fully idontifics it. A series of stampe, 
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corresponding to the stencils, is used to show, in the note book, 
the way in which the log was cut and marked. 

After sawing, the sticks are carefuily stacked under shelter 
to await the teata. In the course of, from one to three months 
after sawing, one end (half) of each 4 in. by 4 iv. stick is tested, 
and also some of the large sticka, The regular tests are aa 
follows :— 

1. The Cross-Bending or Beam Test—In this case the load 
is always put on at the same rate, s0 as to produce an increase in 
the deflection of } in. per minute, and continued uniformly up to 
rupture, The simultaneous loads and deflections are read off 
about eight or ten times during the test, the scale beams always 
being kept balanced and the deflection read off by means of a 
micrometer screw on the small beams, and from a thread over @ 
paper scale on the large beams. The 4 in. by 4 in, sticks are 
tested in lengths of 60 in, between knife edges, all bearing-enrfaces 
being protected by iron plates. The machine used was specially 
designed for this kind of work and was described in the 
Engineering News of September 14th, 1889. 

The large beams are broken on a machine of an original 
design, consisting of a hydraulic cylinder, plunger, screws, and 
cross-head, made by Richlé Brothers, and similar to the parts 
used in their 100,000 lbs. testing machines. The base or beam 
part of the machine consists of two long leaf-yellow pine sticks, 
6 in, by 20 in. by 24 fr. long, both being clear, straight, grained 
wood. Between these there is a steel flitch plate } in. by 18 in. 
by 20 ft, long, all bolted together through their neutral axes, 

The weighing is done ina standard 100,000 tb. Riehlé 
machine near by, both being connected up with the same pump, 
and the weighing machine being blocked. The plungers of the 
two machines are of the eame size, and therefore, except for the 
difference in the frictional resistances of their plunger packings, 
they should chow the same load for the same unit pressure in the 
pump. They have the seme kiod of leather cut packing, and 
wher tested by neste of calibrating springs they show equal loads 
for equal deflections of springs, These calibrating springs were 
first tested on the Emery machine at the Watertown Arsenal, and 
hence both these machines are now standardised with that one, 
Since this large beam machine will place a load of 100,000 Ibs, on 
a beam 24 ft. long, there has probably never been a wooden beam 
or a rolled iron or stee) beam which could not be broken on this 
machine if taken in a length from 20 to 24 ft. This is alao the 
only beam machine of large capacity with which the writer is 
acquainted, There are following nuts placed on the power 
verews, by means of which any given deflection can be held, and 
in this way time tests can be made on large beams. 


From the plotted resulta, loads and deflections, the modulus 
of elasticity and the total resistence of the timber up to the point 
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of maximum loading in inch-pounds per cubic inch of timber are 
computed in addition to the strength, 

2. The Percentage of Moisture.—Atter breaking the beam, 
it is next bored through 18 in. from each end, and one-third the 
width of the stick from one side, and the horings used for dover 
mining the percentage of moisture Prof, Bauschinger bas shown 
that when the moisture in a stick bas fallen below 20 per cent, 
and especially when below 15 per cet, the strength Increases 
very rapidly us the moisture diminishes. 

3. Specific Gravity and Width of Annual Ringa—The 
ends of the broken beam are now cut off, and used for making the 
other tests named below, One of these is weighed and measured 
and the specific gravity determined. The number of annual rings 
is alzo counted in a radial direction across the stick, and the aver- 
age number per inch ia recorded. 


4 Crushing Endwise.—From each 4 in. by 4 in, stick, there 
is cut aaection 8 in, long, and from each large beam there ie cut a 
eulumn 40 iv. long and 4in. by 4 in. in cross-section, and these are 
tested iu pression endwise until the fibres are crushed down 
and the maximum load passed, 

5. Crushing across the Grain.—From each beam there is 
taken a section and erushed across the grain on an area 4 in. by 4 
in. The maximum load is found to occur when the compression 
is about 3 per cent, of the height, aud hence this amount of distor- 
tion is taken asthe standard and the compression load found at 
this limit, which is alo considered a reasonable limit in 
practice. 

6. Tensile Teats.—The tensile strength is found by taking 
a piece 1 und Up in. by 2b in. by 15 in. long, and cutting it down 
‘on circular carves to y 2} in. at the centre, and then pull. 
ing it ‘on the 100,000 I iehlé machine. It is held between the 

inary flat wedge-shaped grips, It is very difficult to break 
timber in tension, but after trying various shapes and methods 
of holding, the above was found most simple and eotirely 
satisfactory. 


7. Shearing Test,—The shearing strength is found by pull- 
ing out ends of the slotted holes. A piece 24 in, equare is slotted 
lin. from each end, with a bole jin by 1 in, Steel ping are 
juserted in these and pulied by meaus of a suitable stirrup. The 
two holes are cut at right angles to each other and both are pull- 
ed out, thus getting the sheariug strength both ways with refer- 
ence to the direction of the annual rings, ‘The stick is kept from 
spreading, or splitting out, by means of head clamps which are 
put on outside the slotted holes and screwed up to a bearing before 
the test begins, the initial pressure being only a few pounds. 

In all the above tests the direction of the rings is sketched 
in, and records show also its exact position in the log and in the 
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tree, so that all known pertinent facts are recorded. It is only 
in this way that the laws governing the strength of timber can be 
found. The reserved sticks will be tested some two years or more 
later after seasoning, which will be under shelter 

There will probably be as many as 2,000 teste made on each 
of the more important apecies of timber, and when thesa ate pro- 
perly collected and discussed it is thought that little will remain 
undiscovered in regard to the conditions governing the strength 
of sound timber of all the common varieties. The work has 
begun with the Southern yellow pines and oake, six car loads of 
logs having been received and sawed to date. Since one large 
stick is cut from each log, and at least two small ones, the rela- 
tive unit strength of large and small timbers will be determined. 
‘The effects of knots, windshakes, seasoning cracks, &., are also 
sure to be determined. 


Tests or OLp Trupers. 


It is often very desirable to kuow the strength of old bridge 
timbers, which, though apparently svund, are more or leas cracked 
along their neutral axes, and havo been in service many years, 
If railroad and bridge engineers choose to send in such ‘timbers 
full size, just as they have been used in the structure, they will 
be tested) promply and ata very small cost, A few tests of this 
kind would goa long way towards educating the judgment of a 
chief or of any inspecting engineer who may be charged with the 
responsibility of deciding when to replace an old structure with a 
new one. 


IIL—-THe Microscoric anp Srrvctural, EXAMINATIONS. 


The specimen discs sent to Ann Arbor, Mich. are examined 
and studied by competeut botanists of the University of Michigan 
and photographs taken of the strnctural formation. The article 
is, however, for the information of engineers and architects rather 
than of botanists, and hence is mostly taken up with a description 
of the physical teste, This work will run for many years, if suff. 
ciently supported by public opinion, on which all State work 
really rests, If it is continued in the same scale of thoroughness 
with which it is begun, it is impossible to overestimate its value, 
both to timber users and to timber growers, for one of the ulti. 
mate purposes is to learn the conditions most favourable tu the 
profitable growth of the more valuable kinds of timber. Neither 
are the results of these studies of most immediate use to engineers 
and architects, but the carriage, waggon, and implement makers, 
car builders, furniture manufacturers, and the public generally, 
are equally interested, since it is only the needs of the public 
which all these are trying to serve—Timber Trades Journal. 

19th September 1891. 
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Although the large quantity of timber still growing on Can- 
adian soil tends to check interest in forest preservation and ex- 
teusion, the Federal Government has recognized the need of auch 
efforts, and has for some years been testing many varieties of tree 
life at its experimental farms. Atthe Central Farm, near Ottawa, 
the seeda of Rocky Mountain and European conifers were liberally 
gown, This year 175,000 seedlings were transplanted from these 
beds, to be distributed later on to the branch farms and private 
experimenters, who will send in careful returns of progress. This 
year, too, the Government has distributed 100,000 forest-tree 
seedlings amongs 1,000 applicants in the North-West, with 
iustructions for planting and future treatment. Twenty-five 
“gatdens” along the main line of the Canadian Pacific Railway 
have also been supplied from the experimencal farms, The 
urgent need of forestry, even in the old provinces, not long ago 
covered with trees, is illustrated by Mr. J.C Chapais, an author- 
ity on such subjects, “I know whole regions,” he says, “ which 
were cleared by settlers who had to desert the land soon after 
because it was worth nothing. Such districts would have been 
as many inexhaustible wood-reserves for future generations, who, 
for an almost endless period of time, would find on them all the 
wood they want. To-day those same districts are quite useless in 
every respect.”—~Times. 
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“The price of gutta percha has nearly doubled in two years 
and now rules at $1-80 per pound. This remarkable advauce in 
the price of the article is attibuted to two canses—the large 
quantities required in the manufacture of electric and other 
modern devices and the reckless destruction of the trees from 
which the gum is obtained. Gutta is the Malayan term for gum 
and percha is the name of the tree from whien itis obtained ; 
theretore the name may be translated, gum of the percha tree, 
This gum or sap is not obtained by merely tapping the trees, as 
is done by the gatherers of crude rubber along the Amazon and 
its tributaries ; but the Malays and natives of Borneo, who collect 
gutta purcha, fell each tree from which gum is to be extracted, and 
thus the destruction of the trees and consequent scarcity of the 
product is explained. From 1864 to 1875 90,000 piculs, Weighing 
133f pounds each, of gutta percha, were exported from’ Sura: 
alone, and this meaut the death of 3,000,000 trees, Asno trees are 
planted, the only thing that has saved thie species of plant from 
annibilation is that it does nor produce the gum in paying 
quantities until it is twenty-five to dhirey years old. 

The method pursued in felling the trees is as follows: Astag- 
ing is erected from fourteen to sixteen feet high, which enables 
the workmen to cut the trees just above the buttresses or banees 
as they are called. Thotools used in felling are either “ bliongs” 
or" parangs’; « bliong ina kind of exe used by the Malays ia 
folling, building, and the like, The blade is of a chisel-like form 
and the tang is secured at right angles to a handle by means of 
a lashing of rattan or cane, . The parang looks more like » word 
bayonet, and in the hands of a Malay is said to be a box of toola 
in itself, as with it he can cut up his food, fell a tree, build a house 
or defend himself. After the tree ia cut down, some natives heab 
the bark with mallets to accelerate the flow of the sap, which 
usually runs slowly, changing color meanwhile, It concretes 
rapidly. 

The sap is boiled either with water, lime juice, or cocoanut 
oil ; and itis geverally run into moulds which sometimes produce 
pens of the hardened material resembling various animals 

in shape. 

‘The gutta percha tree, the vernacular name of which is aban, 
also bears a fruit about an inch long, ovoid in shape, which is eaten. 
by the natives, In Sink, Sumatra, a vegetable butter is prepared 
from the seeds of this fruit. The trees attain to a height of from 

60 to 80 foet, witha diameter of from 2 to 4 feet. The wood is 
soft, fibrous, spongy, of a pale color, marked with black lines, these 
being the reservoirs of the gutta percha, The yield of a well-growa 
tree of the best variety is from 2 to 8 pounds of gutta percha, such + 
& tree being about 80 years old, 80 to 40 feet high, and 1} to8 _. 
feet in circumference, 
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Gutta percha is used in a multitude of different ways. It 
has been found to be the best non-conductor of electricity and 
most perfect instilator that has yet been discovered. A wholesale 
dealer in the article recontly stated that scarcely # week passes 
but some one calls upon him claiming to have faund a anhstitate 
for gutta percha, but none of the substitutes so far offered has been 
able to meet the requirements. No other substance has been 
found so efficient for submarine cables; and according to a state- 
ment recently published in the New York Sun, the Atlantic cable 
Jaid in 1887 is still preserved by its gutta percha covering. 

This urticle retains its form at a temperature below 115° F. 
Ib is insoluble in water, even in salt water, and it is also insoluble 
in alkaline solutions and various acids and is, therefore, made into 
vessels Lo contain these substances. By mixing bisulphide 
carbon with gutta percha, a liquid cement is produced which is 
employed in putting patches upon shoes, thus dispensing with 
sowing and securing a neater appearance on the shoe. ‘The same 
cement is also used in repairing rabbit skins, These skins aro 
weak and are easily torn; bat by backing them with this cement 
they are made tougher, and are also sold jn some cases by unscru- 
pulous dealers for squirrel ekins, Another use to which gutta 
percha has been put is placing it round the bovtoms of panvaloons 
to protecs them from wear. Ithas bocn made ao thin that a yard 
of is weighed only 7 to 8 pounds. A piece of this was placed 
around the boutom of the garment, then an inch of cloth was 
turned in the top of the gutsa percha, a hot iron was passed over 
it, which rendered it secure, thus saving the expense of sewing 
to the manufacturer. 

Since gutta percha has advanced so greatly in price, it has 
‘Deen found impracticable to use it for this and many other pur- 
poses ; in fact it bas been stated that a large enginesring firm in 
the United States proposed to enter upon the manufacture of 
submarine cables on an extensive scale, but were unable to carry 
‘out their purpose, on account of the scarcity and the difficulty 
of obtaining gutta percha, 

Efforts have been made to check the destruction of this mosb 
useful tree by substituting tapping for felling, but the greed of 
the natives is so great that they adhere to the latter method, 
because it gives them more of the sap for immediate marketing, 
being regardless of the fact that the trees are being exterminate 
The only remedy for the great searcity of the article seems to be 
the cultivation of the tree, and measures of this kind will have 
to be adopted if gutta percha, which seems to be an article entire- 
ly indispensable in some lines of manufacture, retains ita place 
in the commerce of the world—Indian Agricultwrist. 


JARRAH WOOD IN CHURCH BUILDING. 


The application of foreign woods in English church buildings 
is essentially an innovation of this latter part of the nineteenth 
century. In old English ecclesiastical buildings, we naturally 
look for the timber work, whether constructive or ornamental, to 
be formed of Oak, The wood seems specially adapted for the 
purpose, and from its association, to have become like the ancient 
churches themselves, almost hallowed in its use; but we are, 
apparently, about to change al thi, and the latter half of ‘this 
rogressive century will be recorded in future history by the 
introduction of timber that will probably puzzle the archeologists 
of future ages, On the authority of The Church Times, wo learn 
that in the recent, restorations of one of the most interesting of 
Kentish churches namely. that of Herne, situated un the road 
between Canterbury and Herne Bay, and about 2 miles from the 
last-named watering place, the bays between the principal and 
intermediate rafters have been filled in with boarding and finished 
with mouldings, the spandrels being richly carved ; the whole of 
the woodwork of the new roof being of Jarrah wood (Eucalyptus 
marginata) from Western Australia—Gardener's Chronicle, 
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Every one has read Victor Hugo's description of the octopus, 
which has hitherto been regarded as the most hateful and horri- 
ble of all created thi According to Lucifer, however, there 
thas been discovered in Nicaragua a plant which is as horrible ag 
the devil fich, This is a vine called by the natives “the devil's 
snare,” which seems literally to drain the blood of any living 
thing which comes within its death-dealing touch, 

Mr, Dunstan, maturalist, who bas recently returned from 
Central America, where he apent nearly two years in the study of 
the flora and the fauna of the country, relates the finding of a 
singular growth in one of the swamps which surround the great 
lakes of Nicaragua. He was engaged in hunting for botanical 
and entomological specimens, when he heard his dog ory out, as 
if in agony, froma distance, Running to the spot whence the 
anima)'s cries came, Mr. Dunstan found him enveloped ina per- 
fect network of what seemed to be a fine rope-like tissue of roots 
and fibres. The plant or vine seemed composed entirely of bare 
interlacing stems, resembling, more than atything else, the 
branches of the weeping willow denuded of its foliage, but of a 
dark, nearly black hue, and covered with a thick visci gum that 
exuded from the pores. Drawing his knife, Mr. Duustan endea-_ 
youred to cut the animal free, but it was only with the greatest 
difficulty thet he succeeded in severing the fleshy muscular fibres. 
To his horror and amazement the naturalist then saw that the 
dog's body was blood-stained, while the skin appeared to have 
been actually sucked or puckered in spots, and the animal stag- 

red as if from exhaustion. In ouing the vine the twigs curled 
ike living, sinuous fingers about Mr. Dunstan's hand, and it re- 
quired no slight force to free the member from its clinging grasp, 
which left the flesh red and blistered. The gum exuding from 
the vine was of a groyish-dark tinge remarkably adhesive, avd of 
a disagreeable animal odour, powerful and nauseating to inhale, 
‘The native servants who accompanied Mr. Dunstan manifested 
the greatest horror of the vine, which they call “the devil's 
soare,” and were full of stories of its death-dealing powers. He 
was able to discover very little about the nature of the plant, 
owing to the difficulty of handling it, for its grasp can only be 
torn away with the loss of skin and even of flesh; but, at near 
ac My. Dunstan could ascertain, ite powcr of suctivu is contained 
in a number of infivitesimal mouths or little suckers, “which 
ordinarily closed, open for the reception of food. If the sub- 
stance is animal, the blood is drawn off and the carcass or re- 
fuse then dropped. A lump of raw mest being thrown it, in the 
short 9; of five minutes the blood will be thoroughly drunk 
of a the mass thrown aside, Its voracity is almost’ beyond 
belief. 
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Supply of fuelwood in rural are-s 

In Arunachal Pradesh there are 2,978 villages in an area of 83,473 km? with about 
28.0 km? of forested areas around each village on the average. The entire quantity of 
required fuelwood is collected from the adjoining forests by the villagers asa matter of 
traditional right and is unrecorded. 


Need for energy plantations 

Though the density of population in this Union Territory is low and there are 
adequa'e forested areas in and around the villages yet due to continuous and intensive 
extraction of the fuelwood, the areas near about the villages and growing townships are 
Belting depleted very fast. Some places in the territory such as Wanchoo areas are very 
thickly populated and all the fo-ested areas in and around the villages have been destroyed 
by intensive shifting culivation. The fuelwood for every day use is now collected and 
transported on head load from a distance of 7 to 8 km. 


Few decades ago the population versus area ratio in other parts of India had been 
identical and the energy available in and around the habitations in the form of fuel were 
apparently suilicient to meet the energy of the population. Thus, no planning was made in past 
for sustained supply of energy in the form of fuelwood with the result that the present 
situation has cropped up elsewhere in India. By hacking the forests in and around places 
the habitations the environmental equilibrium has been disturbed thoroughly and in many 
beyond any rectification. 


Planting for energy 

It is, therefore, necessary and essential that an organised programme for energy 
plantation be set up in Arunachal Pradesh so that the mistake that has been committed 
elsewhere is not repeated here. Till now considerable extent of areas have been brought 
under the plantations, though many of them have not been raised with (he soleobject 
‘of supplying energy. Mostly the plantations have been created to produce timber. The 
lops and tops from these plantation will go a long way in fulfilling the daily 
demand for energy. 7 

The erstwhile Norh East Frontier Agency (now Arunachal Pradesh) Forest Department 
was constituted in 1948 and since then the various works done by the forest department in the 
direction of afforestation and other plantations are as below: 


(a) Plantations of tree species as a measure of compensation 11,717 ha 
for timber extraction. 

(b) Raising of fuelwood plantations in the neighbourhood of 240 ha 
towns and villages. 

(c) Aided natural regeneration where the existing natural 8,480 ha 
regeneration is being improved 

(d) Aitorestation of thatch areas etc. which were lying 1,556 ha 
unproductive for years, 

(e) Raising plantations of minor forest produce of 264 ha 


economic value. 
Total 22,267,0, ha 
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Table 2 
The programme for plantations in Arunachal Pradesh during the 
period 1979-80 to 1982-83 


o 580-81 | 1981-82 | 1982-93] Totul 
Teron ee eae ee ae 
Artificia) Plantation 1570 3200 3200 3400 11370 
Afforestation 75 85 85 85 330 
Station Reserve around towns 30 35 ae 40 140 
Minor Forest Produce 138 900 1000 050 3108 
Afforestation (Centrally sponsored) 200 400 1000 1000 2600 
Aided Natural Regeneration 800 800 800 800 3200 ha. 
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The programme of plantations for Arunachal Pradesh for the period 1979-83 is 
presented in Table 2, A pilot plantation project of 12 km? is also bzing raised for the 
Mintung atea. Avenue plantation of 600 row km is also expected to be completed by 1983. 


Conclusion 

At present considerable difficulties are heing experienced for implementaion plantation 
schemes due to inadequacy of funds. It is h»ped that with the adequate allotment of’ 
fund from the Planning Commission in the coming years, it will be possible to imple nent the 
schemes in a bigger way and mit.gate the problem of energy in rural areas. 


SUMMARY 


Firewood is the chief of source of energy in Arunichal Pradesh. The entire quantity 
of fuelwood is collected from the adjoining forests by the villagers xs a matter of truditional 
right. The use of gobar gas plant is uneconomici! because of the lover temperatures 
prevailing in major portions of the year. The anticipated requirement of fuelwood for 1990 
and,2000 is of the order of 5.88 and 4.23 million respectively. Though the present 
fuelwood requirements have not attained critical dimensions. the hacking of forests in and 
around the habitations is creating serions enviroameata! probiems, Programmes have beer 
initiated for raising energy plantations in Arunachal Pradesk, An outline of the programmes 
underway and projects proposed are presented. The main problem in implementation aro 
inadequacy of funds. The removal of this constraint will help in solving the anticipated 
energy crisis in this area at the same time affording sufficient cnvironmental protection. 


mare str Hat Desa aa 
are Fo are Met 


weed saa H Fares dt rat ar ger ate 81 Curae at age arar anhalt arc 
creates afaprt & eg H meee aah erzor at ort 21 Meda ada amar afer 
one ghz & arose ae 2, satis at & afte aaa ae cat arcart aga fer wate 1 1990 atk 
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